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Abstract
Background and Objective  Cancer patients treated with palliative intent often report anxiety. Anxiety is associated 
with dyspnoea, cancer pain, and reduced quality of life. Limited knowledge on variability and treatment effects 
warranted exploring factors associated with improvement in anxiety for hospitalised palliative cancer patients.

Methods  This study is a cross-sectional secondary analysis. All patients admitted to an acute palliative care unit for 
one year were assessed and 164 patients satisfied the study inclusion criteria. The patients reported self-registered 
symptom intensities using the 11-point numeric rating scale. Demographic variables, patient reports, and medical 
management were analysed for associations with anxiety.

Results  At admission, 37.8% of the patients reported moderate or severe anxiety, and of these 43.6% used 
benzodiazepines. The corresponding numbers for benzodiazepine use were 35.1% and 24.4% for patients with mild 
and no anxiety, respectively. Of all patients, 26.8% reported improved anxiety during their hospital stay. More patients 
with moderate or severe anxiety at admission reported improved anxiety during hospitalisation (50.0%) compared 
to the corresponding patients with mild anxiety (22.8%). Patients with moderate or severe anxiety reported less 
improvement in pain compared to patients with mild anxiety. Improved dyspnoea was the only factor statistically 
associated with improvement in anxiety, both for patients reporting mild anxiety and moderate and severe anxiety. 
Thirty-seven-point-1% of patients with moderate or severe anxiety at admission received no benzodiazepine 
treatment during the hospital stay. Patients receiving midazolam had more anxiety at admission, were younger, and 
had poorer performance status. Median dose and interquartile range [IQR] of midazolam in these patients were 
2 mg/24 h [IQR: 2.0–6.0].

Conclusion  Improved dyspnoea was associated with reduced anxiety; however, the use of benzodiazepines was not.
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Introduction
Anxiety, pain, and dyspnoea are prevalent symptoms in 
palliative cancer care, and both cancer pain and dyspnoea 
may be associated with increased anxiety [1–4]. Studies 
on symptom clusters in palliative care has also shown 
that anxiety is interrelated with pain and dyspnoea, as 
well as other frequently experienced symptoms in pallia-
tive care such as tiredness, depression, and somnolence, 
among others [5]. In addition, anxiety affects quality of 
life [6, 7]. Thus, anxiety might result in reduced coping 
and inferior symptom control. There is limited knowl-
edge regarding factors related to anxiety development 
during hospitalisation, and limited evidence to guide 
therapeutic interventions [8–10]. In a study on symptom 
relief in cancer patients during hospitalisation in an acute 
palliative care unit (APCU), anxiety was the single symp-
tom, next to depression, with the least patient-reported 
improvement [11].

Non-pharmacological interventions, oral benzodiaz-
epines, and parenteral midazolam are all relevant treat-
ment options for anxiety in palliative care [10]. Despite 
limited guidance on safety and effectiveness, benzodi-
azepines like midazolam are widely used in this popula-
tion [12–14]. Concerns regarding the negative impacts of 
benzodiazepine consumption can potentially limit their 
utilization, even though a systematic review found no 
negative influence on survival for cancer patients using 
these pharmaceuticals [15, 16]. Benzodiazepines may 
reduce anxiety and might, co-administered with other 
medications, play a role in controlling both pain and dys-
pnoea [12, 17, 18]. Nevertheless, strong opioids represent 
the mainstay of treatment for moderate to severe cancer-
related pain [19]. Opioids also relieve dyspnoea and are 
recommended in updated guidelines on management of 
breathlessness in patients with advanced cancer [20, 21]. 
However, benzodiazepines may be indicated for selected 
patients with severe anxiety and concomitant dyspnoea 
[22]. The described anxiety-suppressing potential of opi-
oids further complicates the clinical picture [23].

Separating mild from more severe symptom intensi-
ties may facilitate appropriate interventions and advan-
tageous prioritization of health resources [24]. Different 
views have been advocated with respect to the most rel-
evant cut points between mild and more severe symp-
tom intensities [25]. However, positive scores ≤ 3 on the 
11-point numeric rating scale (NRS 0–10) are often con-
sidered mild and acceptable, and scores ≥ 4 indicative 
for follow-up [25–27]. For further categorization, NRS 
scores 4–6 may be viewed as moderate and scores 7–10 
as severe symptom intensities [28, 29].

Anxiety is burdensome and may also accentuate other 
symptoms. Despite limited guidance, relevant interven-
tions to mitigate anxiety are important in patients with 
advanced cancer [10, 30, 31]. We aimed to describe 

anxiety development during hospitalisation in an 
APCU. Specifically, we addressed the following research 
questions:

i)	 What characterized patients admitted with moderate 
and severe anxiety?

ii)	 How did anxiety intensity change during 
hospitalisation for patients with no and mild anxiety 
at admission?

iii)	In which way was anxiety development associated 
with control of pain, dyspnoea, or the use of specific 
medications during hospitalisation for patients 
admitted with moderate and severe anxiety?

Methods
This cross-sectional secondary analysis is based on data 
from a prospective study including all patients hospital-
ised between January 15, 2019, and January 15, 2020, at 
the APCU, Cancer Clinic, St. Olavs hospital, Trondheim 
University Hospital, Norway [11]. The cohort consisted 
of adults with incurable cancer and referred to pallia-
tive care. Both patients with concurrent and no ongoing 
cancer treatment were included. Patients with haema-
tological, gynaecological, and pulmonary malignancies 
were included only if they received neuraxial pain man-
agement administered by the APCU, as these patients 
receive care from their respective specialties due to the 
organisation of the hospital [11]. The current study 
included all patients with available self-reported NRS 
0–10 registrations for anxiety, pain, and dyspnoea both at 
admission and at discharge (Fig. 1). For patients who died 
during the hospital stay, last available registrations were 
applied. Readmissions were excluded.

Patient-reported outcome measures (PROMs) of anxi-
ety, average pain intensity, and dyspnoea at admission 
and discharge were obtained. For all symptom scores, 
the assessment period was past 24 h. In addition, physi-
cian registered information on patient demographics, 
including age, gender, marital status, cancer diagnosis, 
metastatic status, Eastern Cooperative Oncology Group 
performance status (ECOG PS), if they were receiving 
integrated cancer care (palliative care and oncological 
treatment) or palliative care only, and the use of benzodi-
azepines and opioids was retrieved [32].

The patients were categorized as having no (NRS 0), 
mild (NRS 1–3) or moderate and severe (NRS 4–10) 
anxiety [28, 29]. In addition, the patients were grouped 
as having no (NRS 0), mild (NRS 1–3), moderate (NRS 
4–6), or severe (NRS 7–10) pain and dyspnoea, respec-
tively [28, 29]. Furthermore, symptom intensities were 
considered improved if decreased one point or more, 
deteriorated if increased one point or more, and other-
wise stable [33]. The use and dosage of oral benzodiaz-
epines and parenteral midazolam were assessed both at 
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admission and discharge. Opioid doses were categorized 
as stable, increased, or decreased during hospitalisation.

Descriptive statistics was used with means and medi-
ans as measures of central tendency and standard error 
of the mean (SEM) and interquartile range (IQR) as mea-
sures of dispersion. The Shapiro-Wilk test was used to 
investigate normal distribution of continuous variables. 
Mean change in symptom score was calculated for anxi-
ety, pain, and dyspnoea. Univariate and multiple logis-
tic regression analyses were conducted to check if any 
explanatory variables were associated with improvement 
in anxiety. Improvement in anxiety was measured as a 
binary outcome variable, where a positive change in anxi-
ety was measured as improvement, and the remaining 
as no improvement. The explanatory variables included 
were age, gender, marital status, pharmacological anxi-
ety treatment (oral benzodiazepines or subcutaneous 
midazolam), opioid treatment, improvement in pain, 
and improvement in dyspnoea. A univariate logistic 
regressions analysis was performed with one explana-
tory variable at a time to pinpoint factors associated with 
improvement in anxiety. Similarly, a multiple logistic 
regression was conducted using all explanatory variables 
for analysis of the independent effect. Regression mod-
els were stratified by anxiety levels at admission (mild 
and moderate and severe). The statistical analyses were 

performed using Stata Statistical Software version 18.0 
(StataCorp LP, College Station, TX, USA).

Results
Of 451 patients admitted during the study period, 164 
unique patients fulfilled the inclusion criteria (Fig. 1). The 
median age was 72 years, two-thirds were males and one-
third were living alone (Table 1). The most prevalent can-
cer category was gastrointestinal (GI) cancers. One-third 
(34.8%) of the patients reported mild anxiety at admis-
sion, two thirds (64.6%) were admitted without ongo-
ing benzodiazepine treatment, and one fourth (26.8%) 
reported improved anxiety during the hospital stay.

At admission, 37.8% of all patients reported moderate 
and severe anxiety, and of these more were male (71.0%) 
and more used benzodiazepines (43.6%) than patients 
with no or mild anxiety at admission. The patients with 
moderate or severe anxiety also more frequently still 
received oncological treatment and reported a higher 
degree of dyspnoea.

In patients with no reported anxiety at admission, 31 
(68.9%) received no benzodiazepine treatment during 
their hospitalisation (Table  2). A total of eight patients 
(17.8%) had an increase in their anxiety treatment, of 
whom one also reported deteriorated anxiety when mea-
sured at discharge. Anxiety deteriorated in 7 patients 
(15.6%) who reported no anxiety at admission.

Fig. 1  Study population flowchart
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For the 57 patients reporting mild anxiety at admis-
sion, 31 patients (54.4%) received no benzodiazepine 
treatment, and 13 patients (22.8%) had no change in their 
anxiolytic treatment during their stay. Patients with mild 
anxiety reported more improvement in pain than other 
groups.

Patients with moderate and severe anxiety received 
more anxiolytic treatment during their hospitalisation 
(37.1%) compared to patients reporting no and mild 
anxiety (20.6% %), and 22.6% of patients with moder-
ate and severe anxiety had either midazolam treatment 
initiated or had their midazolam dose increased during 

Table 1  Patients admitted to the acute palliative care unit at the Cancer Clinic, St. Olavs hospital, Trondheim University Hospital during 
Jan 15th, 2019, and Jan 15th, 2020, according to self-reported anxiety at admission

No anxiety Mild anxiety Moderate and severe 
anxiety

Total

N (%) 45 (27.4) 57 (34.8) 62 (37.8) 164 
(100.0)

Age, median [IQR] 71.0 [66.0–80.0] 71.0 [62.0–78.0] 72.0 [62.0–79.0] 72.0 
[62.5–79.0]

Gender, n (%)
Male 32 (71.1) 32 (56.1) 44 (71.0) 108 (65.9)
Female 13 (28.9) 25 (43.9) 18 (29.0) 56 (34.1)
Social status, n (%)
Living alone 15 (33.3) 23 (40.4) 20 (32.3) 58 (35.4)
Married/cohabitant 30 (66.7) 34 (59.6) 42 (67.7) 106 (64.6)
Eastern Cooperative Oncology Group Perfor-
mance status (ECOG PS*), n (%)
Score 1 4 (8.9) 7 (12.3) 6 (9.7) 17 (10.4)
Score 2 16 (35.6) 25 (43.9) 21 (33.9) 62 (37.8)
Score 3 21 (46.7) 24 (42.1) 31 (50.0) 76 (46.3)
Score 4 4 (8.9) 1 (1.8) 4 (6.5) 9 (5.5)
Cancer type, n (%)
GI 21 (46.7) 25 (43.9) 27 (44.3) 73 (44.8)
Urologic 7 (15.6) 16 (28.1) 16 (26.2) 39 (23.9)
Breast 3 (6.7) 7 (12.3) 1 (1.6) 11 (6.7)
Lung 0 (0.0) 0 (0.0) 3 (4.9) 3 (1.8)
Head/neck 6 (13.3) 3 (5.3) 2 (3.3) 11 (6.7)
Other 8 (17.8) 6 (10.5) 12 (19.7) 26 (16.0)
Metastases, n (%)
No 6 (13.3) 7 (12.3) 6 (9.7) 19 (11.6)
Yes 39 (86.7) 50 (87.7) 56 (90.3) 145 (88.4)
Trajectory, n (%)
Palliative cancer care 29 (64.4) 31 (54.4) 28 (45.2) 88 (53.7)
Integrated cancer care 15 (33.3) 26 (45.6) 34 (54.8) 75 (45.7)
Missing 1 (2.2) 0 (0.0) 0 (0.0) 1 (0.6)
Anxiety treatment at admission, n (%)
No treatment 34 (75.6) 37 (64.9) 35 (56.5) 106 (64.6)
Oral benzodiazepine 9 (20.0) 16 (28.1) 22 (35.5) 47 (28.7)
Subcutaneous midazolam 2 (4.4) 4 (7.0) 5 (8.1) 11 (6.7)
Pain at admission, n (%)
No pain 11 (24.4) 5 (8.8) 9 (14.5) 25 (15.2)
Mild pain 12 (26.7) 15 (26.3) 21 (33.9) 48 (29.3)
Moderate pain 15 (33.3) 27 (47.4) 19 (30.6) 61 (37.2)
Severe pain 7 (15.6) 10 (17.5) 13 (21.0) 30 (18.3)
Dyspnoea at admission, n (%)
No dyspnoea 20 (44.4) 7 (12.3) 13 (21.0) 40 (24.4)
Mild dyspnoea 13 (28.9) 26 (45.6) 12 (19.4) 51 (31.1)
Moderate dyspnoea 7 (15.6) 16 (28.1) 27 (43.5) 50 (30.5)
Severe dyspnoea 5 (11.1) 8 (14.0) 10 (16.1) 23 (14.0)
* Eastern Cooperative Oncology Group performance status
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the stay. These patients reported more improvement in 
anxiety (50.0%) compared to patients with mild anxiety 
(22.8%), however for pain development, they reported 
less improvement than patients with mild anxiety (29.0% 
and 49.1%, respectively). There were no major differences 
in the development of dyspnoea during hospital stay for 
patients reporting moderate and severe anxiety at admis-
sion compared to those reporting no and mild anxiety.

There was no significant association between age, 
gender, or marital status for the improvement in anxi-
ety during hospital stay (Table  3). For pharmacologi-
cal treatment, there were no significant associations 
between benzodiazepine treatment or opioid treatment 
for the improvement in anxiety. The only factor associ-
ated with an improvement in anxiety during the hospi-
tal stay was the improvement of the patient’s dyspnoea. 
This result was independent of the initial level of anxiety 
at admission.

A total of 29 patients (17.7%) received parenteral 
midazolam treatment during admission (Table  4). The 
patients who received midazolam more often had moder-
ate or severe anxiety at admission, were younger, and had 
poorer ECOG PS score compared to patients not receiv-
ing midazolam. A larger percent of patients who received 
midazolam treatment reported an improvement in anxi-
ety compared to patients not treated with midazolam, 
however less improvement of dyspnoea. The develop-
ment of pain was similar between the two groups.

The median dose of midazolam at admission was 
2.0  mg/24  h [IQR: 2.0–4.0], and similar to the median 
dose increase of midazolam during the stay. The median 
dose of midazolam at discharge was also 2.0  mg/24  h 
[IQR: 2.0–6.0]. In two patients, midazolam treatment was 
discontinued, and in two patients the dose was reduced 
during the stay. The maximum administered midazolam 
dose registered during the study was 50 mg/24 h.

Discussion
The level of patients’ anxiety observed in our study was 
comparable to previous studies [1, 2]. There were no 
significant differences in anxiety observed between age, 
gender, and social status at admission. Improvement in 
dyspnoea during the hospital stay was the only statisti-
cally significant factor associated with improvement in 
anxiety. The group of patients who were receiving mid-
azolam were younger, had poorer ECOG PS score, and 
were more inclined to deteriorated dyspnoea during the 
stay.

About 30% of patients in palliative cancer care experi-
ence anxiety [1, 2]. In our study almost 4 of 10 patients 
reported a clinically relevant anxiety score (NRS > 3), 
which is comparable to the aforementioned studies.

The use of benzodiazepines for anxiety is widespread, 
discussed, and not necessarily founded on solid scien-
tific evidence [10, 34, 35]. A survey conducted in the 
United Kingdom reported that about 9 out of 10 patients 
diagnosed with anxiety who had a shorter prognosis 

Table 2  Change in treatment and symptom scores anxiety patients at admission to the APCU
No anxiety
 (n = 45)

Mild anxiety 
(n = 57)

Moderate and severe anxiety (n = 62)

Benzodiazepine treatment during stay, n (%)
No treatment 31 (68.9) 31 (54.4) 23 (37.1)
Unchanged 6 (13.3) 13 (22.8) 16 (25.8)
Started/increased oral benzodiazepines 5 (11.1) 6 (10.5) 9 (14.5)
Started/increased subcutaneous midazolam 3 (6.7) 7 (12.3) 14 (22.6)
Opioid treatment during stay, n (%)
No change 22 (48.9) 23 (40.4) 22 (35.5)
Dose increased 19 (42.2) 28 (49.1) 30 (48.4)
Dose decreased 4 (8.9) 6 (10.5) 10 (16.1)
Anxiety development during stay, n (%)
Deteriorated 7 (15.6) 5 (8.8) 3 (4.8)
Stable 38 (84.4) 39 (68.4) 28 (45.2)
Improved N/A* 13 (22.8) 31 (50.0)
Pain development during stay, n (%)
Deteriorated 3 (6.7) 6 (10.5) 7 (11.3)
Stable 29 (64.4) 23 (40.4) 37 (59.7)
Improved 13 (28.9) 28 (49.1) 18 (29.0)
Dyspnoea development during stay, n (%)
Deteriorated 4 (8.9) 5 (8.8) 3 (4.8)
Stable 28 (62.2) 37 (64.9) 40 (64.5)
Improved 13 (28.9) 15 (26.3) 19 (30.6)
* As no anxiety reported cannot improve during the hospitalisation, there cannot be any patients in this category



Page 6 of 10Tranung et al. BMC Palliative Care           (2025) 24:64 

(days-weeks) were prescribed benzodiazepines, and 
among patients with a longer prognosis (months) about 5 
in 10 received benzodiazepines [8]. In the present study, 
6 out of 10 patients with moderate or severe anxiety 
received benzodiazepine treatment during the hospital 

stay. The studies are not directly comparable as our study 
has not differentiated on prognosis, survival or for how 
long patients have been treated with benzodiazepines, 
and as such, we cannot say if this is regarded as short-
term or long-term use of benzodiazepines. Based on 

Table 3  Logistic regression analysis for factors’ association with improvement on anxiety stratified by anxiety at admission
Moderate and severe anxiety at admission 
(n = 62)

Univariate model Multivariate model

Factor (n)* OR (95% CI) P-value OR (95% CI) P-value
Age 1.02(0.98–1.07) 0.322 1.01 (0.95–1.06) 0.812
Gender
Female (18) 1.49(0.45–4.93) 0.518 2.89 (0.57–14.68) 0.201
Marital status
Married (42) Ref. Ref.
Living alone (20) 1.85 (0.56–6.06) 0.312 2.36 (0.44–12.74) 0.317
Benzodiazepine treatment during stay
No treatment (23) Ref. Ref.
Unchanged (16) 0.78 (0.19–3.18) 0.725 0.56 (0.10–3.23) 0.514
Started/increased oral benzodiazepines (9) 1.24 (0.20–7.67) 0.821 1.41 (0.16–12.53) 0.759
Started/increased subcutaneous midazolam (14) 0.26 (0.06–1.08) 0.065 0.24 (0.04–1.46) 0.122
Opioid treatment during stay
No (22) Ref. Ref.
Dose increased (30) 0.56 (0.17–1.85) 0.343 1.43 (0.26–7.83) 0.677
Dose decreased (10) 0.88 (0.17–4.54) 0.874 1.99 (0.18-22.00) 0.575
Improved analgesia
No (30) Ref. Ref.
Yes (32) 0.95 (0.33–2.74) 0.931 0.85 (0.21–3.46) 0.816
Improved dyspnoea
No (30) Ref. Ref.
Yes (32) 4.33 (1.39–13.55) 0.012 6.64 (1.67–26.39) 0.007
Mild anxiety at admission (n = 57) Univariate model Multivariate model
Factor (n)* OR (95% CI) P-value OR (95% CI) P-value
Age 1.02(0.98–1.07) 0.242 1.06 (1.00-1.14) 0.067
Gender
Female (25) 0.56(0.19–1.64) 0.292 0.56 (0.12–2.67) 0.469
Marital status
Married (34) Ref. Ref.
Living alone (23) 0.97 (0.34–2.83) 0.962 1.14 (0.21–6.20) 0.883
Benzodiazepine treatment during stay
No treatment (31) Ref. Ref.
Unchanged (13) 0.87 (0.23–3.26) 0.831 0.95 (0.13–7.04) 0.960
Started/increased oral benzodiazepines (6) 2.77 (0.44–17.46) 0.278 3.47 (0.38–31.72) 0.271
Started/increased subcutaneous midazolam (7) 1.04 (0.20–5.45) 0.964 4.03 (0.39–41.58) 0.242
Opioid treatment during stay
No (23) Ref. Ref.
Dose increased (28) 1.17 (0.38–3.59) 0.788 1.17 (0.19–7.20) 0.869
Dose decreased (6) 3.11 (0.47–20.65) 0.240 8.52 (0.76–96.03) 0.083
Improved analgesia
No (22) Ref. Ref.
Yes (35) 1.65 (0.55–4.93) 0.367 2.49 (0.46–13.49) 0.291
Improved dyspnoea
No (27) Ref. Ref.
Yes (30) 4.29 (1.39–13.25) 0.012 9.13 (1.89–44.16) 0.006
* Trajectory was also included in the analyses; however, the results are not shown in this table. No statistically significant association was found for this factor
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the limited evidence regarding the effect of benzodiaz-
epines, it is difficult to ascertain whether this represents 
overuse of benzodiazepines resulting in side effects and 
lack of potential benefits of dose increases, or if there is 
an underconsumption of medication and that anxiety is 
under-focused at the APCU. However, it is certain that 
almost 4 out of 10 patients who reported moderate or 
severe anxiety at admission received no pharmacologi-
cal anxiolytic treatment, and that there is a need for the 
development of better pharmacological options both for 
short-term and long-term treatment.

Cochrane reviews have pointed out a lack of evidence 
for the effectiveness of benzodiazepines for the treatment 
of anxiety in palliative care, and in our study, the use of 
benzodiazepines as well as opioids were not significantly 
associated with improvement in anxiety [10]. The design 
of the study, and the size of treatment groups, makes it 
difficult to draw any unambiguous conclusions as to the 

impact of these pharmacological treatments in palliative 
care. However, when all benzodiazepine treatment were 
pooled together, no statistically significant association 
was seen on improvement in anxiety. This raises ques-
tions on both benzodiazepine efficacy and dosing, such 
as dose threshold where an increase in dose to achieve 
symptom management can lead to severe side effects. 
Additionally, the development of patients’ anxiety inten-
sity without the use of benzodiazepines is unknown.

Previous studies in palliative care have shown that 
patients with a high degree of anxiety have a reduced tol-
erance of pain and report a higher frequency of pain [30, 
36]. This can explain why our patients with moderate or 
severe anxiety at admission had less improvement in pain 
than patients with no or mild anxiety. The pathophysi-
ology behind this association is not clearly elucidated, 
however it emphasises the complexity of pain treatment, 
where concomitant treatment of other symptoms such as 
anxiety, can potentially help in reducing the perception 
of pain.

As previous studies on symptom clusters in palliative 
care have shown, anxiety is interrelated to several other 
symptoms such as depression, tiredness, and lack of well-
being among others [5, 37, 38]. Studies on symptoms in 
palliative care report that depressive mood and depres-
sion are common symptoms experienced by palliative 
cancer care patients [1, 2]. As one of the research ques-
tions were to investigate the effectiveness of midazolam 
in palliative care, we chose dyspnoea and pain as explor-
atory symptoms as midazolam have been reported used 
for these symptoms by healthcare professionals [18]. 
Studies on the co-existence of anxiety and depression, 
and further the effects of antidepressant medications 
on anxiety, in palliative care could yield new treatment 
strategies.

Integrating palliative care in early disease trajectory has 
shown promising effects on patients’ quality of life [39, 
40]. Interestingly, we found that there was a higher pro-
portion of patients receiving integrated cancer care that 
reported moderate or severe anxiety at admission, which 
is in contrast to other findings where anxiety is similar 
between patients with early palliative care and standard 
care [41]. The reason for this is unclear, however patients 
still on active cancer treatment may to a higher degree 
regard being admitted to the APCU as a sign of disease 
progression and may to a less extent have processed this 
disconcerting situation, and regard hospitalisation as 
a deterioration of their disease. This can be associated 
with cancer treatment more directly [42], or be linked to 
uncertainty which has been shown to affect quality of life 
in patients with advanced cancer [43].

A study in outpatient palliative care showed that 
patients with mild anxiety at baseline tend to have their 
anxiety deteriorate over time [29]. This can be due to a 

Table 4  Descriptive characteristics of patients with or without 
midazolam treatment during hospital stay

With midazolam 
treatment 
(n = 29)

Without 
midazolam 
treatment 
(n = 135)

Age, median [IQR] 66.0 [58.0–73.0] 73.0 
[64.0–80.0]

Gender, n (%)
Male 19 (65.5%) 89 (65.9%)
Female 10 (34.5%) 46 (34.1%)
Social status, n (%)
Living alone 7 (24.1%) 51 (37.8%)
Married/cohabitant 22 (75.9%) 84 (62.2%)
ECOG PS
Score 1 2 (6.9%) 15 (11.1%)
Score 2 9 (31.0%) 53 (39.3%)
Score 3 14 (48.3%) 62 (45.9%)
Score 4 4 (13.8%) 5 (3.7%)
Anxiety at admission
No anxiety 5 (17.2%) 40 (29.6%)
Mild anxiety 10 (34.5%) 47 (34.8%)
Moderate and severe anxiety 14 (48.3%) 48 (35.6%)
Anxiety development during stay
Deteriorated 3 (10.3%) 12 (8.9%)
Stable 17 (58.6%) 88 (65.2%)
Improved 9 (31.0%) 35 (25.9%)
Pain development during stay
Deteriorated 3 (10.3%) 13 (9.6%)
Stable 15 (51.7%) 74 (54.8%)
Improved 11 (37.9%) 48 (35.6%)
Dyspnoea development during stay
Deteriorated 4 (13.8%) 8 (5.9%)
Stable 20 (69.0%) 85 (63.0%)
Improved 5 (17.2%) 42 (31.1%)
Midazolam dosage increase in 
mg/24 h, median [IQR]

2.0 [2.0–6.0] N/A
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general progression of disease, or a worsening of just 
anxiety itself. We observed in our study that one of six 
patients who did not report any anxiety at admission 
experienced a worsening of anxiety, which reminds us 
that anxiety experience is dynamic and should not be 
omitted even though patients at a single point in time 
report a lack of it. Additionally, it emphasises the use of 
validated tools such as ESAS to both capture improve-
ment in PROMs after therapy has been initiated, but also 
to capture progression of symptoms that were not pres-
ent at a given time. Anxiety may also be given lower pri-
ority in favour of other symptoms more readily observed 
such as nausea, constipation, and pain, as shown in a 
Danish study including patients with advanced cancer 
[44].

The relationship between experiencing dyspnoea and 
anxiety is well-known, and studies have shown that a 
worsening of anxiety symptoms were associated with 
dyspnoea [45, 46]. Given this relationship, reducing 
the symptom burden of one could potentially reduce 
the intensity of the other, and studies have shown that 
improving anxiety can improve dyspnoea [47–49]. We 
observed an association between improving dyspnoea 
and concurrent improved anxiety in our study, which 
underlines that these symptoms are affected by one 
another. As such, treatment strategy for either symptom 
should include evaluating and, if needed, treatment of the 
corresponding symptom.

Previous studies on anxiety in palliative care have 
shown that introducing integrated palliative care and 
implementation of international guidelines reduce anxi-
ety [50, 51]. These studies indicate that the largest effect 
on reducing anxiety in palliative care is not comprised of 
single factors, but the palliative care approach as a whole. 
As such it can be difficult to find an association between 
improvement in anxiety and small-scale interventions. 
In our study, receiving integrated palliative care was not 
independently associated with an improvement in anxi-
ety, however it was not recorded when patients were 
referred to palliative care. Given this, patients could have 
been receiving palliative care for a longer period of time, 
and as such we cannot conclude if introducing palliative 
care improves anxiety or not.

The effects of interdisciplinary treatment approaches 
in palliative care have been studied, where studies have 
shown that palliative care patients have improved quality 
of life, as well as improvement in symptoms such as anxi-
ety and depression [52, 53]. Since studies on pharmaco-
logical approaches for anxiety treatment in palliative care 
have yet to show effectiveness, implementing interdisci-
plinary treatment strategies can be a different approach 
to helping palliative care patients with anxiety.

A previous study showed that older patients experience 
less anxiety than younger patients, and as such younger 

patients may express more distress that instigates mid-
azolam treatment compared to older patients [54]. In 
addition, a correlation between higher symptom burden 
and a poorer EGOC PS score, and as such poorer prog-
nosis, was found by another study [55]. This is in con-
junction with our study, where patients who were treated 
with midazolam were younger and had a poorer EGOC 
PS score compared to the rest of our study population. 
Lastly, midazolam, up until recently, has been the viable 
parenteral benzodiazepine option in Norway.

Strengths and limitations
The strength of this study is the relatively large patient 
population, which was included unselected and consecu-
tively over a year. In addition, the patient reported anxi-
ety scores were measured using a validated tool [56, 57].

No subsequent admissions for patients during the 
study period were included in this analysis, which could 
affect the degree of anxiety at admission. There is a pos-
sibility that reported anxiety at subsequent admissions 
could be higher, as repeated admissions and patients 
being late in their disease trajectory could imply increase 
symptom burden. However, including subsequent admis-
sions would introduce bias and dependency in the data, 
and as such were excluded.

Furthermore, as expected in a frail patient population, 
there was missing data due to incomplete symptom reg-
istration. The reason for incomplete symptom registra-
tion might be progressed disease and inability to report 
PROMs.

A previous study has showed that ESAS performed 
poorly to screen for depression in palliative cancer care 
patients [58], while others found that ESAS is a valid 
tool for screening of depression compared to the Hos-
pital Anxiety and Depression Scale [56]. This raises the 
question whether the ESAS form or the NRS is appro-
priate for screening of psychological symptoms in pal-
liative care, and if other tools such as the Patient Health 
Questionnaire-9 should be used instead to diagnose and 
warrant further treatment of these symptoms. As such 
we have focused our attention to pain and dyspnoea as 
exploratory factors in this study.

The results of this study must be interpreted with cau-
tion as retrospective analyses of observational studies 
are susceptible to confounding and other biases, and are 
unable to demonstrate causality [59]. Confounding by 
indication is an issue in this type of study as palliative 
care is an end-of-life situation where symptoms deterio-
rate over time, and treatment is initiated in those patients 
experiencing symptoms [60]. This can make pharmaco-
logical treatment, and other interventions look unfavour-
able as treatment is initiated in more frail patients who 
are experiencing a higher symptom burden, and where 
improvement can be difficult because of the underlying 
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situation of end-of-life care. Indications for pharmaco-
logical anxiolytic treatments were not recorded. Thus, 
the drugs might also be used for treatment of other 
symptoms [18]. Additionally, there were no non-pharma-
cological treatment of anxiety measured in this study.

Conclusion
Anxiety was a prevalently reported symptom in our 
study, and control of dyspnoea was found to be associated 
with reduced anxiety. Patients receiving midazolam were 
younger, they reported more intense anxiety at admission 
and had poorer ECOG PS status than the elderly patients. 
The use of benzodiazepine and midazolam was indepen-
dently not associated with improvement in anxiety.
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