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Abstract
Background: Population-based reference data on frequently used questionnaires are important for comparative
purposes. Due to changes in health and lifestyles, such data should be updated every other decade. The objectives of
this study were to establish Norwegian population-based reference data on the Fatigue Questionnaire (FQ) and the
Patient Health Questionnaire-9 (PHQ-9) on depression, to compare the FQ-scores with our previous reference data
from 1996, and to explore the relationship between the scores on these two instruments.
Methods: In 2015, a representative sample of 6,012 Norwegians aged 18–80 years was mailed a questionnaire
including the FQ and the PHQ-9, and 36% responded. Complete FQ-scores were delivered by 2,041 subjects, and
complete PHQ-9 scores by 2,086 subjects. The scores are displayed according to sex and 10-year age groups.
Results: Few 2015 mean scores of mental, physical, and total fatigue differed significantly from those of 1996, and
the same was found for the prevalence rates of chronic fatigue. The exception was a significantly lower prevalence in
2015 of mean fatigue scores and prevalence of chronic fatigue in females ≥ 60 years. The prevalence of major depressive episode (MDE) based on the PHQ-9 sum score cut-off ≥ 10 was 5.9% for males and 9.8% for females, and 2.5%
and 3.8% using a DSM-based algorithm with at least five endorsed criteria including either anhedonia or depressed
mood. The correlation between the FQ and the PHQ-9 was 0.59, implying 36% shared variance.
Conclusions: This study showed considerable interrelationship between the FQ and the PHQ-9 constructs. The reference data show that scores on the FQ have only improved significantly in persons aged 60 or more years between
1996 and 2015. Our prevalence findings of MDE based on the PHQ-9 are in accordance with the findings from other
countries. The FQ and the PHQ-9 should be used together in epidemiological and clinical studies.
Keywords: Reference data, The Fatigue Questionnaire, The Patient Health Questionnaire, Major depressive episode,
Chronic fatigue
Background
According to the Merriam-Webster Dictionary, depression is a state of feeling sad, and fatigue is a state of weariness or exhaustion [1]. Both states are described both as
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symptoms and as clinical syndromes. Conceptually, the
two states overlap partly because fatigue is a symptom
of the depressive syndrome, and their interrelationship
is, therefore, of considerable clinical relevance, but rarely
investigated. Major depressive episode (MDE) in the
DSM-5 [2] and Depressive episodes (F32) in the ICD-10
[3] are defined as mental disorders, and both have fatigue
or loss of energy as diagnostic criterion [2] or a clinical
guideline item [3], respectively. Fatigue is a complex and
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unspecific symptom observed in several somatic diseases and mental disorders. Fatigue is a central symptom of both MDE and Depressive episodes (as well as)
and of ICD-10 F48.0 Neurasthenia (not included in the
DSM-5), as well of unclassified syndromes such as myalgic encephalopathy (ME) and chronic fatigue syndrome
(CFS) [4].
Depressive and fatigue syndromes are common,
and of major clinical interest in both primary care and
hospital settings. Assessment of these syndromes is
primarily based upon patients’ reports, and several
patient-reported outcome measures (PROMs) have been
developed. To separate the two syndromes is also of considerable clinical interest since depression is quite amenable to treatment [5] and carries an increased risk of
suicide that is not found for the fatigue syndrome, which
is less amenable to treatment [6].
A Norwegian population-based study found a point
prevalence of 11.4% for fatigue lasting for six months
or more defined as chronic fatigue, based on self-report
with the Fatigue Questionnaire [7]. Based on a structured
interview, the population-based 12-month prevalence of
DSM-III-R MDE was 7.3% in the capital of Oslo [8] and
3.7% in the rural Sogn and Fjordane county [9]. To our
knowledge, there are no Norwegian studies of the overlap
between fatigue and depression. However, many studies
have shown a high co-occurrence of fatigue and depression in the general population, and increased risk for
fatigue in persons with depression and vice versa [10, 11].
All these studies showed a higher prevalence in females
compared to males.
Use of national population-based reference data for
comparative purposes has become a widely used strategy
for interpreting PROMs in diseased populations anchoring the results to such data. This provides the opportunity
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to assess the clinical significance of results adjusting for
sex and age as well as other relevant characteristics.
The Wessely group in London developed the Fatigue
Questionnaire (FQ), and the 11 fatigue items are shown
in Table 1. The development was originally based upon a
need for standardized assessment of fatigue as part of the
CFS. The authors recognized a need for a standardized
assessment of fatigue per se, so all items specific for the
CFS were removed [12]. The FQ has become widely used
because of its coverage of the most relevant physical and
mental fatigue symptoms and the instrument has demonstrated good psychometric properties. In Norway, the
FQ has been commonly used in various disease groups
since late 1990s. Population-based reference data from
1996 have been published [7] and used for comparative
purposes in several publications from various diseased
samples [13–15].
The Spitzer group in New York developed the Patient
Health Questionnaire-9 (PHQ-9) as part of their project of making diagnoses of mental disorders more feasible in primary care [16, 17]. They gave the nine items
under criterion A of the MDE criteria of the DSM-IV [18]
a self-rating format (Table 1). Originally developed for
screening of depression in primary care, the PHQ-9 also
has also become widely used in hospital settings. Several
countries like Germany, Sweden, and South Korea have
published reference data [19–21]. The PHQ-9 has only
recently been translated into Norwegian, and no Norwegian reference data have been published so far.
Both the FQ and the PHQ-9 were included in a recent
representative Norwegian population survey collecting data on various PROMs [22]. Data from this survey
allowed us to: (1) Report 2015 reference data for the
FQ and the PHQ-9 according to sex and age groups; (2)
Compare the FQ reference scores from 2015 to those of

Table 1 The symptom items of the FQ and the PHQ-9 scales
FQ items

PHQ-9 items

1. Problems with tiredness

1. Little interest or pleasure in doing things

2. Needs more rest

2. Feeling down, depressed, or hopeless

3. Feels sleepy or drowsy

3. Trouble falling or staying asleep

4. Problems starting things

4. Feeling tired or having little energy*

5. Lacking energy

5. Poor appetite or overeating

6. Less strength in muscles

6. Feeling bad about yourself

7. Feels weak

7. Trouble concentrating*

8. Difficulty concentrating

8. Changed psycho-motoric tempo

9. Makes slips of tongue when speaking

9. Better off dead or hurting oneself

10. More difficult to find the correct word
11. Memory problems
*

In italics fatigue items common for the FQ and the PHQ-9. The FQ items #1 and #5 cover the PHQ-9 item #4, the FQ item #8 covers the PHQ-9 item #7
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1996, and (3) Explore the relationship between the FQ
and the PHQ-9 scores.
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Table 2 Comparison of the 1996 and 2015 FQ samples
Variables

Methods
Samples
Reference data of 1996

A representative sample of the general Norwegian population by sex and place of residence, aged 19–80 years,
was drawn at random. Among them 3,452 subjects were
eligible for the study, and 2,323 returned questionnaires
(response rate 67%). Of these respondents 2,287 delivered complete FQ forms [7].
Reference data of 2015

The Bring Dialog Company randomly drew 6,012 subjects, aged 18–80 years, and representative of the general Norwegian population with respect to age, sex and
place of residence [22]. They received a mailed questionnaire packet including the FQ, the PHQ-9, and two other
PROMs plus supplementary questions concerning sociodemographics, lifestyle, etc. Of the 2,142 returned questionnaires (response rate 36%), 46 were omitted (24 blank
and 22 without sex) leaving 2,096 respondents. Among
them 2,041 (97.4%) respondents delivered complete FQ
forms and 2,086 (99.5%) complete PHQ-9 forms. Valid
forms on both instruments were delivered by 2,037
respondents.
The demographics of the 1996 and 2015 FQ samples
are displayed in Table 2.
The FQ and the PHQ‑9

The FQ contains 11 fatigue-related symptoms experienced during the last month compared with how the
subject felt when he/she last was feeling well. Four items
concern mental and seven physical fatigue (Table 1). Each
item is rated from 0 (‘less’/’better than usual’) to 3 (‘much
worse than usual’). The mental fatigue sum score ranges
from 0 to 12 and the physical fatigue sum score from 0
to 21, and higher scores mean more fatigue on both subscales. The total fatigue sum score represents the sum of
all 11 items and ranges from 0 to 33. An additional FQ
item covers the duration of the fatigue experience with
one response alternative being “6 months or more”.
To identify cases with chronic fatigue (CF), a dichotomized score for each response alternative (0 = 0, 1 = 0,
2 = 1, 3 = 1) was used with a range of 0 to 11, and CF was
defined as a dichotomized sum score of ≥ 4 with a duration of ≥ 6 months [23].
The PHQ-9 covers depressive symptoms experienced
during the last 2 weeks, and each item is scored from 0
(‘not at all’) to 3 (‘nearly every day’), providing a 0–27
severity score.[16]. MDE is defined either by a sum
score ≥ 10 [17], or by an algorithm as in the DSM system.

Age (years), mean (SD)

1996
sample
(N = 2,323)

2015
sample
(N = 2,041)

p value

44.9 (16.5)

55.5 (14.1)

< 0.001

510 (22)

101 (5)

Age groups (years), N (%)
< 29

< 0.001

30–39

487 (21)

196 (10)

40–49

446 (19)

392 (19)

50–59

363 (16)

466 (23)

≥ 60

517 (22)

886 (43)

Female

1,192 (51)

1,118 (55)

Male

1,131 (49)

923 (45)

621 (27)

281 (14)

1,036 (45)

831 (41)

Sex, N (%)

0.02

Educational status, N (%)
Second level, first stage (lower)
Second level, first stage
(medium)
Third level (university)
Married/cohabitant

< 0.001

643 (28)

919 (45)

1,609 (70)

1,549 (76)

< 0.001

We used the algorithm recommended by the Spitzer
group in which an item is counted as a positive criterion
if scored above threshold. Items #1–8 were scored as
‘bothersome’ for at least ‘more than half the days’ (score
2), or ‘on some days’ (score 1) on item #9 (thoughts about
suicide or self-harm), to fulfill the algorithm. At least
five criteria must be present among which either item #1
(anhedonia) or item #2 (depressed mood) is obligatory
[17, 24, 25].
Data analysis

Descriptive statistics were applied (concerning) of means
and proportions, which presented with their 95% confidence intervals (95%CI). Non-overlapping 95%CI represent a p value of < 0.05 [26]. The associations between the
FQ and the PHQ-9 items and sum scores were examined
with Spearman’s correlation coefficient r. Correlations
were also reported as shared variance defined as the correlation coefficient squared in percent. Internal consistencies of the instruments were tested with Cronbach’s
coefficient alpha. The p value was set at < 0.05, and all
tests were two-sided. The statistical software applied was
IBM SPSS version 25 for PC (IBM Corporation, Armonk,
USA).

Results
General findings of the 2015 sample

Attrition analysis of non-responders versus responders of 2015 sample has already been published [22].
Significantly more women than men responded to the
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invitation, and the responders were significantly older
than the non-responders. The 2015 sample consisted
of 923 (45%) males and 1,118 (55%) females who completed the FQ, and of 943 (45%) men and 1,143 (55%)
women who completed the PHQ-9, respectively.

PHQ‑9 findings of 2015

The Cronbach’s coefficient alpha was 0.87 for the PHQ9. The mean PHQ-9 scores according to the cut-off score
and the algorithm score are displayed in Table 5 divided
by sex and age groups. For males, no significant differences in mean scores were observed between the 10-year
age groups. In contrast, among females the mean PHQ-9
scores in the 18–29 years age group were significantly
higher relative to the age groups ≥ 50 years and to the
overall mean score.
Based on the PHQ-9 sum score ≥ 10 definition of MDE,
the prevalence was 8.1% (95%CI 6.9—9.2%) in the total
sample, and among males 5.9% (95%CI 4.4–7.4%) and
females 9.8% (95%CI 8.2–11.7%). Sex and age group distributions are shown in Table 5, and significant differences were observed between the 18–29 years versus the
70–79 years age groups for females, while no significant
age differences were observed for males.
According to the Spitzer group’s algorithm, cases of
MDE were 3.2% (95%CI 2.4–4.0%) in the total sample,
and among males 2.6% (95%CI 1.7–3.8%) and females
3.8% (95%CI 2.8–5.0%). No significant age group differences were observed for males, but significant differences were observed between the 18–29 years and the
70–79 years age groups for females (Table 5).
Sixty-seven persons (3.2% of the sample) were defined
as depressed by both definitions, while 101 (4.8%) fulfilled the dimensional definition only, and no person
fulfilled the algorithm definition only. The prevalence of
MDE defined by the PHQ-9 sum score was significantly
higher for all age groups and for both sexes compared to
MDE defined by the algorithm. The differences between

Findings on the FQ in 1996 and 2015

Internal consistencies of the FQ measured by Cronbach’s coefficient alphas were 0.88 for physical, 0.74
for mental, and 0.88 for total fatigue in the 2015 sample. Concerning the FQ samples of 1996 and 2015,
several significant differences were observed on sociodemographic variables (Table 2).
The prevalence rates of CF according to sex and age
groups are displayed in Table 3. No significant differences of prevalence rates were observed for males in
any age groups. For females, however, the prevalence
rates in 2015 are significantly higher in the 18–29 years
age group and significantly lower in the ≥ 60 years age
group.
As to the FQ mean scores, the mental and total
scores for males ≥ 60 years were significantly lower
in 2015 compared to 1996. The significant age group
differences observed in 1996 were not the same in
2015. The only significant mean difference was a lower
mean score for total fatigue in the 30–39 years versus ≥ 60 years age group (Table 4). In females, the age
group of ≥ 60 years reported significantly lower mean
scores for all FQ dimensions in 2015. The significant
age group differences observed for physical and total
fatigue in 1996 were not found in 2015.

Table 3 Prevalence of chronic fatigue (95% confidence intervals) according to sex and 10-year age group I 1996 and 2015
Sex and age groups (N = 1996/2015)

Chronic fatigue 1996

Chronic fatigue 2015

% (95%CI)

% (95%CI)

Males
18–29 years (N = 233/36)

5.2 (2.9–8.9)

13.9 (5.6–29.1)

30–39 years (N = 245/80)

6.9 (4.3–10.9)

10.0 (4.9–18.8)

9.7 (6.4–14.5)

15.2 (10.4–21.5)

50–59 years (N = 180/209)

12.2 (8.2–17.9)

11.5 (7.8–16.6)

16.8 (12.6–22.1)

12.7 (9.9–16.2)

10.1 (8.4–12.0)

12.7 (10.7–15.0)

40–49 years (N = 216/165)

> 60 years (N = 238/433)

Total

Females
18–29 years (N = 272/65)

30–39 years (N = 235/116)

23.1 (14.4–34.8)
13.8 (8.6–21.3)

40—–9 years (N = 224/227)

13.8 (9.9–19.0)

15.0 (10.9–20.2)

10.5 (6.8–15.9)

15.2 (11.3–20.1)

> 60 years (N = 263/453)

21.7 (17.1–27.1)*

11.3 (8.7–14.5)

12.6 (10.8–14.6)

13.9 (12.0–16.0)

50–59 years (N = 181/257)

Total
*

4.8 (2.7–8.1)*
11.9 (8.3–16.7)

Significant differences between the 1996 and 2015 samples are set in bold types
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Table 4 Physical, mental, and total fatigue mean scores (with 95% confidence intervals) in 1996 and 2015 according
to sex and 10-year age groups
Sex and age groups (N = 1996/2015)

Physical 1996

Physical 2015

Mental 1996

Mental 2015

Total 1996

Total 2015

Mean (CI)

Mean (CI)

Mean (CI)

Mean (CI)

Mean (CI)

Mean (CI)

Males
18–29 years (N = 233/36)

30–39 years (N = 245/80)

40–49 years (N = 216/165)

50–59 years (N = 180/209)

≥ 60 years (N = 238/433)

6.9 (6.6–7.2)

7.3 (6.2–8.5)

4.2 (4.0–4.4)

4.2 (3.6–4.8)

11.1 (10.6–11.6)

11.6 (10.0–13.2)

7.3 (7.0–7.6)

7.7 (6.5–8.1)

4.2 (4.0–4.4)

4.1 (3.8–4.4)

11.5 (11.0–12.0)

10.7 (9.8–11.6)

7.4 (7.0–7.8)

7.1 (6.6–7.6)

4.3 (4.1–4.5)

4.1 (3.9–4.3)

11.7 (11.2–12.2)

11.7 (11.0–12.4)

8.1 (7.6–8.6)

7.7 (7.3–8.1)

4.5 (4.3–4.7)

4.1 (3.9–4.3)

12.6 (12.0–13.2)

11.7 (11.2–12.2)

8.4 (8.0–8.8)

7.8 (7.5–8.1)

4.5 (4.3–4.7)*

4.1 (4.0–4.2)

12.9 (12.4–13.4)*

12.0 (11.7–12.3)

Females

18–29 years (N = 272/65)

30–39 years (N = 235/116)

40–49 years (N = 224/227)

50–59 years (N = 181/257)

≥ 60 years (N = 263/453)

8.0 (7.6–8.4)

8.9 (8.0–9.8)

4.4 (4.2–4.6)

4.3 (3.8–4.8)

12.3 (11.8–12.8)

13.3 (12.1–14.5)

8.2 (7.8–8.6)

8.0 (7.3–8.7)

4.3 (4.1–4.5)

4.3 (4.0–4.6)

12.5 (12.0–13.0)

12.3 (11.3–13.3)

7.9 (7.5–8.3)

8.2 (7.7–8.7)

4.3 (4.1–4.5)

4.3 (4.1–4.5)

12.2 (11.6–12.8)

12.5 (11.8–13.2)

7.8 (7.4–8.2)

8.1 (7.7–8.5)

4.3 (4.1–4.5)

4.3 (4.1–4.5)

12.2 (11.7–12.7)

12.4 (11.9–12.9)

9.0 (8.6–9.4)*

8.0 (7.7–8.3)*

4.4 (4.2–4.6)*

4.0 (3.9–4.1)

13.4 (12.9–13.9)*

12.0 (11.6–12.4)

* Significant differences in mean scores between the 1996 and 2015 samples are set in bold types

Table 5 PHQ-9 defined prevalence rates (%) (95%Confidence intervals) of major depressive episodes (MDE) and mean
scores (95%confidence intervals) according to sex and age groups
Males

30–39 years
(N = 81)

40–49 years
(N = 167)

50–59 years
(N = 216)

60–69 years
(N = 256)

70–79 years
(N = 187)

Total (N = 943)

3.7 (1.7–7.7)

5.9 (4.6–7.6)

MDE algorithm* 2.8 (0.0–15.4)

3.7 (0.8–10.8)

3.6 (1.5–7.8)

2.8 (1.1–6.1)

2.0 (0.7–4.6)

1.6 (0.3–4.8)

2.6 (1.7–3.8)

PHQ-9 mean
score#

3.8 (2.4–5.2)

3.4 (2.4–4.0)

3.2 (2.5–3.9)

2.7 (2.2–3.2)

2.5 (2.1–2.9)

2.4 (1.9–2.7)

2.7 (2.5–2.9)

18–29 years
(N = 68)

30–39 years
(N = 120)

40–49 years
(N = 231)

50–59 years
(N = 259)

60–69 years
(N = 260)

70–79 years
(N = 205)

Total (N = 1143)

5.9 (3.3–10.1)*

9.8 (8.2–11.7)

7.5 (3.8–13.8)

4.3 (2.3–7.9)

2.7 (1.2–5.6)

3.4 (1.7–6.5)

1.0 (0.0–3.7)*

3.8 (2.8–5.0)

4.1 (3.1–5.1)

3.8 (3.2–4.4)

3.4 (2.9–3.9)#

3.0 (2.5–3.5)#

2.9 (2.4–3.4)#

3.5 (3.3–3.7)#

MDE cutoff ≥ 10*

Females
MDE cutoff ≥ 10*

18–29 years
(N = 36)

11.1 (3.8–25.9)

17.6 (10.2–
28.5)*

MDE algorithm* 8.8 (3.8–18.3)*
PHQ-9 mean
score#

5.2 (4.0–6.4)#

7.4 (3.2–15.5)

10.8 (6.3–17.8)

8.3 (5.0–13.7)

13.4 (9.6–18.5)

6.0 (3.5–10.1)

9.3 (6.3–13.5)

4.7 (2.6–8.1)

7.7 (5.0–11.6)

* Significant age group prevalence differences in bold. #Significant age group mean differences in bold and italics

the MDE definitions were significant for both males’ and
females’ total prevalence, and for the prevalence rates of
females age 40–49, 50–59, and 70–79 years.
For the PHQ-9 mean scores, no significant differences
were observed between the age groups in males, while
among females the mean score of the 18–29 years age
group was significantly higher than for the age groups of
50–59 years and older (Table 5).
Relationship between the FQ and the PHQ‑9

According to Table 1, the FQ has two items that correspond with three PHQ-9 items: FQ item #4 covers
PHQ-9 items #1 and #5, FQ item #7 and PHQ-9 item #8
seem equal, while FQ item #3 and PHQ-9 item #3 are
somewhat different concerning sleep problems.

The correlation matrix (Table 6) showed that most
correlation coefficients were < 0.50, implying less than
25% shared variance. Only PHQ-9 item #4 (feeling of
tiredness) showed four correlations between 0.52 and
0.61 with the FQ items #1 (tiredness), #2 (need more
rest), #3 (feels sleepy and drowsy), and #5 (lacking
energy) as well as the total fatigue score. Maximum
shared variance between the item sets was 37% for FQ
item #5 and PHQ item #4. The FQ items #1, 2, 4 and
5 showed correlations of 0.50 to 0.61 with the PHQ-9
sum score. The FQ and the PHQ-9 sum scores showed
a correlation of r = 0.59, implying 35% shared variance.
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Table 6 Correlation coefficients of the 11 FQ items versus the 9 PHQ-9 items correlations with the FQ and PHQ-9 sum
scores (N = 2,037)
FQ1

FQ2

FQ3

FQ4

FQ5

FQ6

FQ8

FQ9

FQ10

FQ11

FQ

PHQ1

0.42

0.40

0.37

0.44

0.49

0.25

0.35

0.13

0.24

0.30

0.48

PHQ2

0.38

0.38

0.34

0.37

0.46

0.21

0.32

0.09

0.19

0.30

0.43

PHQ3

0.33

0.34

0.30

0.30

0.38

0.27

0.24

0.09

0.19

0.20

0.40

PHQ4

0.52

0.54

0.52

0.45

0.61

0.33

0.34

0.09

0.21

0.30

0.59

PHQ5

0.30

0.35

0.30

0.33

0.38

0.23

0.27

0.10

0.17

0.24

0.38

PHQ6

0.33

0.32

0.32

0.34

0.20

0.42

0.25

0.11

0.20

0.28

0.40

PHQ7

0.27

0.31

0.29

0.29

0.34

0.20

0.40

0.14

0.28

0.37

0.37

PHQ8

0.22

0.23

0.22

0.25

0.25

0.15

0.20

0.14

0.15

0.20

0.30

PHQ-9

0.21

0.23

0.22

0.25

0.25

0.15

0.20

0.14

0.15

0.20

0.27

PHQ

0.50

0.52

0.48

0.51

0.61

0.35

0.46

0.19

0.30

0.37

0.59

Bold numbers showing correlations with Spearman’s coefficients r ≥ 0.50

Discussion
Main findings

Males and females ≥ 60 years had significantly lower
mean scores of mental and total fatigue in 2015 compared
to 1996, and for the females that was the case also for
physical fatigue. No other significant differences between
age groups on FQ mean scores were observed over time.
Concerning prevalence of CF, only females ≥ 60 years
showed a reduction from 1996 to 2015. The increase in
CF among females aged 18–29 we consider an artifact
(see below). The same was relevant for the high PHQ-9
mean score and prevalence of MDE in that group. The
prevalence rates of MDE based on PHQ-9 sum scores
were higher than those based on the algorithm, but no
significant differences were found between age groups
in males, or between the age groups over 30 years in
females. The shared variance between the FQ and the
PHQ scales was 35%.
Representativity of the 2015 sample

The randomly drawn national 2015 sample was representative of the Norwegian population concerning age,
sex and place of dwelling. However, the response rate
was only 36%. The previous attrition analysis showed that
significantly more women than men responded, and the
participants were significantly older than the non-participants [22]. About 21% of the population was between 18
and 29 years, but this age group only represented 5% of
our sample. Hence, the number of participants in this age
group was very low; only 36 males responding to the FQ
and the PHQ-9, and 65 and 68 females, respectively. The
significantly higher rates of males and females with CF
in 2015 in this age group, indicate a bias towards more
ill responders. Thus, we suggest that our FQ and PHQ-9
results for the 18–29 age group, should not be used as
reference data.

In contrast, individuals aged 67 years or above were
over-represented since they constituted 27% of the sample, while only representing 18% of the population. The
high proportion of respondents over 70 years may reflect
the increased life expectancy in Norway, and active and
engaged persons constitute a larger proportion of this
age group. Since fatigue and depression are characterized by lack of energy and initiative, which increases the
risk of non-participation, our sample also carries a risk of
under-reporting for this reason. We are not able to estimate of that factor on our findings.
Decline in response rate

The decline in response rate from 67% in 1996 to 36% in
2015 is in accordance with both national [27] and international trends [28] concerning mailed questionnaires.
Several factors may be operating, but in general, the population has become more restrictive in sharing personal
information. Another factor is that the general population nowadays is exposed to a higher rate of mailed and
electronic questionnaires than previously, not only from
the field of medicine.
In 2018, 96% of all Norwegian households with at least
one person < 75 years had access to the Internet, and
an alternative had been to make a digital rather than
postal survey. However, that approach could trigger still
more fear of spreading of sensitive information, and the
response rate is not necessarily higher than in paperbased surveys [29]. Web-based studies, therefore, do not
solve the problem of sinking response rate to populationbased health studies in Norway.
Findings of the PHQ‑9

The first Norwegian reference data on the PHQ-9 showed
lower mean PHQ-9 scores with increasing age for both
sexes, and consistently higher mean scores in females for
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all age groups. The sex differences of the mean scores of
the PHQ-9 were also observed in a German population
based study [30], but for both sexes, they observed an
increase in mean PHQ-9 scores with age. The reason for
the differences may be that their study had better representativity with 63% response rate.
In our study, closely the same pattern was observed for
MDE defined by cut-off ≥ 10 with reduced prevalence
with increasing age and female sex, but we did not find
any other papers with such PHQ-9 population data.
MDE defined by the algorithm score showed lower
prevalence rates than defined by cut-off score for all age
groups and both sexes. The discrepancy of these prevalence rates of MDE presents a problem for the use of the
PHQ-9 as a clinical screening instrument for depression. Especially since the discrepancy of prevalence rates
between the dimensional and algorithmic definitions of
MDE also was observed in studies from other countries
[20213031] [20, 21, 30, 31].
For PHQ-9 score ≥ 10 definitions of MDE, we observed
no significant prevalence differences in males between
our study and the others; while for females, our study had
significantly higher prevalence than reported by Kocalevent et al. [31]. Concerning total prevalence rates, our
study found significantly higher rates than both Shin
et al. [21] and Kocalevent et al. [31]. Based on the MDE
algorithm, our prevalence rates did not differ significantly
from the other studies concerning sex-based and total
prevalence rates.
Fatigue changes over time

Several demographic and lifestyle-related changes have
occurred in Norway during the last decades. Mean life
expectancy has increased for both sexes to 81 years for
males and 84 years for females in 2016. Self-reported
health and activities of daily living have improved in persons above 70 years over the last two decades [32]. Of
today’s adult Norwegian population, 13% are daily smokers, obesity (BMI ≥ 30) 12, 32% consume alcohol once a
week or more frequently, and 71% are physically active
once a week or more [33]. Fourteen per cent of the population are immigrants, making the Norwegian population
more diverse than before. In addition, there are significant differences concerning socio-demographic variables
in our 1996 and 2015 samples as shown in Table 2. In
spite of these social changes and sample differences, the
levels of physical, mental and total fatigue show only significant changes in the ≥ 60 year age group for both sexes.
We consider the reduction of fatigue among elderly persons to be a consequence of their improved health status
[32].
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The consistent increase in physical fatigue with age in
males observed in 1996 [7] was not observed in 2015. It
is tempting to speculate that this finding could in part be
explained by improved health in middle-aged men [32].
Concerning the prevalence of CF, no significant
changes were observed for males, but we observed a significant reduction among women ≥ 60 years, probably
due to improved health in this group of women. The significant increase in the prevalence of CF among women
aged 18–29 years, we consider due to sampling bias, and
we remind about our concern to not use data from that
age group as reference data for either sex.
The relationship between the FQ and the PHQ‑9

As indicated in Table 1, three items concerning energy,
tiredness, and concentration are common to both instruments. The correlation matrix between the FQ and the
PHQ-9 (Table 6) mostly showed coefficients below 0.50,
except for the PHQ-9 items #4 ‘Feeling tired or having
little energy’ that had coefficients above 0.50 with four
physical fatigue items (#1, 2, 3, and 5) related to tiredness,
lack of energy, and need for rest. The 35% shared variance
indicate that these PROMs could be used together, since
65% of their variance is separate.
Mechanisms of fatigue and depression

Our findings have confirmed the close relationship
between fatigue and depression. Several explanations for
this fact have been proposed. One of them is heredity,
as documented in the study of a twin sample. Multivariate twin modeling estimated a common additive genetic
component which explained 25%, and 20% of the variance in depression and fatigue, respectively. For depression, environmental factors explained 28% and for fatigue
54% of the variance [34].
Another explanation concerns malfunctioning neural
circuits and neurotransmitters [10]. They build on the
observation that treatment with antidepressants often
is effective on the affective component of MDE, but less
so on the lack of energy (fatigue) component. Therefore,
antidepressants are considered to have different effects
on the depression and fatigue neural circuits that may be
due to different neurotransmitter profiles.
These and other potential explanations need further
research.
Strength and limitations

We have produced Norwegian normative data for the
FQ and the PHQ-9 scales. The FQ results show reduced
fatigue in persons ≥ 60 years from 1996 to 2015 possibly
reflecting improved general health in Norwegian during
that period. The PHQ-9 data are new, but in line with the
findings of other national samples [20, 21, 30, 31].
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Limitations are the response rate of 36% leading to low
numbers of responders in the 18–29 years age group; thus,
the FQ and PHQ-9 data reported by that age group should
be considered critically.

Conclusion
Although the FQ and the PHQ-9 showed considerable
item overlap and their sum scores had 35% shared variance,
65% of the variance is not shared. Our findings, therefore,
indicate that these PROMs could be used together supplementing each other.
Abbreviations
95%CI: 95% Confidence Interval; CFS: Chronic Fatigue Syndrome; DSM-IV:
Diagnostic and Statistical Manual, 4th edition; DSM-5: Diagnostic and Statistical Manual, 5th edition; FQ: Fatigue Questionnaire; MDE: Major Depressive
Episode; ME: Myalgic encephalopathy; PHQ-9: Patient Health Questionnaire;
PROMs: Patient-rated Outcome Measures.
Acknowledgements
Not applicable.
Authors’ contributions
The 2015 study design: JHL, MJH, KSG, CEK. Current comparative study by
JHL, MJH, AAD and KSG. Funding acquisition: JHL, MJH. Project administration:
JHL, KJH, KSG. Data collection: KSG. Data analysis and interpretation: JHL, AAD.
Draft production: JHL, MJH, CEK, KSG, AAD. All authors approved the current
version of the manuscript for publication. All authors read and approved the
final manuscript.
Funding
The 2015 study received funding from Hole’s legacy, The Cancer Trust, St.
Olav’s Hospital, Trondheim University Hospital (project #35/15), and the Norwegian Hospital Foundation (project #335007).
Availability of data and materials
The data file of the study is located at the research server of Oslo University
Hospital, and all authors have access to that file. According to Norwegian data
regulations, the authors are not allowed to export that datafile elsewhere and
thereby making it publicly available.
Ethical approval and consent to participate
Both surveys included in this study were conducted according to Norwegian
regulations for surveys. The Regional Committee for Medical and Health
Research (REK) South East approved the 1996 and 2015 studies. Return of the
questionnaire was regarded as informed consent.
Consent for publication
Not relevant.
Competing interests
The authors declare that they have no competing interests.
Author details
1
National Advisory Unit On Late Effects After Cancer Treatment, Oslo University Hospital, 0424 Oslo, Norway. 2 Faculty of Medicine, University of Oslo,
0316 Oslo, Norway. 3 European Palliative Care Research Centre (PRC), Department of Oncology, Oslo University Hospital, and Institute of Clinical Medicine,
University of Oslo, Oslo, Norway. 4 Regional Advisory Unit for Palliative Care,
Department of Oncology, Oslo University Hospital, 0424 Oslo, Norway.
Received: 29 June 2020 Accepted: 26 September 2020

Page 8 of 9

References
1. Merriam-Webster Dictionnnary https://www.merriam-webster.com/.
Accessed March 4, 2019.
2. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 5th ed. Washington, DC: American Psychiatric Press;
2013.
3. World Health Organization. The ICD-10 Classification of mental and
behavioural disorders. Clinical descriptions and diagnostic guidelines.
Geneva: World Health Organization; 1992.
4. Lorusso L, Venturini L, Sardi F, et al. Chronic fatigue syndrome/myalgic encephalomyelitis: an update. Int J Immunopathol Pharmacol.
2010;23:981–9.
5. NICE. Depression in adults: recognition and management 2009. https://
www.nice.org.uk/guidance/cg90. Accessed 4 Mar 2020.
6. NICE. Chronic fatigue syndrome/myalgic encephalomyelitis (or encephalopathy): diagnosis and management. 2007.https://www.nice.org.uk/
guidance/cg53. Accessed 4 Mar 2020.
7. Loge JH, Ekeberg Ø, Kaasa S. Fatigue in the general Norwegian population: Normative data and associations. J Psychosom Res. 1998;45:53–655.
8. Kringlen E, Torgersen S, Cramer V. A Norwegian psychiatric epidemiological study. Am J Psychiatry. 2001;158:1091–8.
9. Kringlen E, Torgersen S, Cramer V. Mental illness in a rural area. A
Norwegian psychiatric peidemiological study. Soc Psychiatry Psychiatr
Epidemiol. 2006;41:713–9.
10. Demyttenaere K, De Fruyt J, Stahl SM. The many faces of fatigue in major
depression. Int J Neuropsychopharm. 2005;8:93–105.
11. Corfield EC, Martin NG, Nyholt DR. Co-occurence and symptomatology of
fatigue and depression. Compr Psychiatry. 2016;71:1–10.
12. Chalder T, Berelowitz G, Pawlikowska T, et al. Development of a fatigue
scale. J Psychosom Res. 1993;37:147–53.
13. Kyrdalen A, Dahl AA, Hernes E, Hem E, et al. Fatigue in prostate cancer
survivors treated with definitive radiotherapy and LHRH analogs. Prostate.
2010;70:1480–9.
14. Steen R, Dahl AA, Hess SL, et al. A study of chronic fatigue in Norwegian
cervical cancer survivors. Gynecol Oncol. 2017;146:630–5.
15. Beiske AG, Loge JH, Hjermstad MJ, et al. Fatigue in Parkinson’s disease:
prevalence and associated factors. Mov Disord. 2010;25:2456–60.
16. Spitzer RL, Kroenke K, Williams JBW. Validation and utility of a self-report
version of Prime-MD. JAMA. 1999;282:1737–44.
17. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depression severity measure. J Intern Med. 2001;16:606–13.
18. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 4th ed. Washington, DC: American Psychiatric Association; 1994.
19. Maske UE, Busch MA, Jacobi F, et al. Current major depressive syndrome
measured with Patient Health Questionnaire (PHQ-9) and the Composite International Diagnostic Interview (CIDI): results from a crosssectional population-based study of adults in Germany. BMC Psychiatry.
2015;15:77.
20. Johansson R, Carlbrink P, Heedman Å, et al. Depression, anxiety, and their
comorbidity in the Swedish population: point prevalence and the effect
on health-related quality of life. Peer J. 2013;1:e98.
21. Shin C, Kim Y, Park S, Yoon S, et al. Prevalence and associated factors
of depression in general population of Korea: results from the Korea
National Health and Nutrition Examination Survey, 2014. J Korean Med
Sci. 2017;32:1861–9.
22. Jacobsen EL, Bye A, Aass N, et al. Norwegian reference values for the
Short-Form Health Survey 36: development over time. Qual Life Res.
2018;27:1201–12.
23. Hewlett S, Dures E, Almeida C. Measures of fatigue. Arthritis Care Res.
2011;63(Suppl 11):S263–S286286.
24. Manea L, Gilbodt S, McMillan D. A diagnostic meta-analysis of the Patient
Health questionnaire-9 (PHQ-9) algorithm scoring method as a screen for
depression. Gen Hosp Psychiatry. 2015;37:67–75.
25. Lie HC, Hjermstad MJ, Fayers P, et al. Depression in advanced cancer—
assessment, challenges, and associations with disease load. J Affect Dis.
2015;173:176–84.
26. Altmann DG, Machin D, Bryant TN, Gardner MJ, editors. Statistics with
confidence. 2nd ed. London: BMJ Books; 2000.

Dahl et al. Ann Gen Psychiatry

(2020) 19:60

27. Abrahamsen R, Svendsen MV, Henneberger PK, et al. Non-response
in a cross-sectional study of respiratory health in Norway. BMJ Open.
2016;6:e009912.
28. Christensen AI, Ekholm O, Gray L, et al. What is wrong with non-respondents? Alcohol-, drug- and smoking-related mortality and morbidity in
a 12-year follow-up study of respondents and non-respondents in the
Danish Health and Morbidity Survey. Addiction. 2015;110:1505–12.
29. Blumenberg C, Barros AJD. Response rate differences between web and
alternative data collection methods for public health research: a systematic review of the literature. Int J Public Health. 2018;63:765–73.
30. Rief W, Nanke A, Klaiberg A, et al. Base rates for panic and depression
according to the Brief Patient Health Questionnaire: a population-based
study. J Affect Dis. 2004;82:271–6.
31. Kocalevent R-D, Hinz A, Brähler E. Standardization of the depression
screener Patient Health Questionnaire (PHQ-9) in the general population.
Gen Hosp Psychiatry. 2013;35:551–5.

Page 9 of 9

32. Aunsmo RH, Holmen J. Are elderly HUNT participants healthier than
before? Tidsskr Nor Laegefore. 2017. https://doi.org/10.4045/tidss
kr.16.0557.
33. Statistics Norway https://www.ssb.no/en/befolkning/artikler-og-publi
kasjoner/women-and-men-in-norway-2018. Accessed 4 Mar 2020.
34. Hickie I, Kirk K, Martin N. Unique genetic and environmental determinants of prolonged fatigue. Psychol Med. 1999;29:259–68.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

