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Abstract

Psychological distress is a common problem associated with cancer. The main objective of
the present study was to test the Hospital Anxiety and Depression Scale (HADS) in a sam-
ple of Ethiopian cancer patients and to compare the results with those obtained from a sam-
ple in Germany. Data were collected from 256 cancer patients who visited the University of
Gondar Hospital between January 2019 and June 2019 using the HADS, the European
Organization for Research and Treatment of Cancer Quality of Life questionnaire (EORTC
QLQ-C30), and the Multidimensional Fatigue Inventory MFI-20. The reliability of the HADS
was good, with Cronbach’s a coefficients of 0.86 (anxiety), 0.85 (depression), and 0.91
(total scale). The Ethiopian cancer patients were more anxious (M = 7.9) and more
depressed (M = 9.3) than the German patients (M = 6.8 for anxiety and M = 5.5 for depres-
sion). Only a weak level of measurement invariance was detected between the Ethiopian
and the German sample. In the Ethiopian sample, anxiety and depression were associated
with tumor stage (high levels in stage 4) and treatment (high levels for patients not receiving
surgery and chemotherapy). Both anxiety and depression were significantly associated with
all of the EORTC QLQ-C30 and MFI-20 scales. The HADS proved to be applicable for use
with Ethiopian cancer patients. The high level of anxiety and depression present in that
group indicates a need for psychosocial care.

Introduction

Cancer incidence and mortality rates are lower in low-income countries (LICs) than in high-
income countries (HICs). Of the 7.6 billion people alive on earth in 2018, about 1.3 billion peo-
ple (17%) resided in Africa. As far as cancer incidence rates are concerned, Africa accounts for
only 4.7 percent of cases worldwide, and the incidence of cancer mortality (5.9%) there is only
slightly higher [1]. Nevertheless, cancer incidence and mortality rates are increasing in LICs
such as Ethiopia, mainly due to increases in life expectancy [2-7]. Mental health care for onco-
logical patients is however not well established in LICs, and knowledge about the status of
patients’ mental health in those countries is very limited. Nonetheless, some studies have been
performed to investigate mental health and quality of life (QoL) in specific samples of Ethio-
pian cancer patients. Most of these were conducted in the capital, Addis Ababa, among
patients suffering from breast or gynecologic cancer [8-11].
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Anxiety and depression are common psychological symptoms in cancer patients [12-15].
These symptoms can affect QoL, adherence to treatment, cancer survival, and treatment costs
[16-18]. The Hospital Anxiety and Depression Scale (HADS), developed by Zigmond and
Snaith [19], is one of the most frequently used instruments for measuring anxiety and depres-
sion in patients suffering from physical illness, including cancer. It has been applied to a wide
range of diseases [20], and multiple studies have been performed to test psychometric proper-
ties of the scale [21-24]. Most of the psycho-oncological studies that have used the HADS have
been conducted in HICs. A particular problem in LICs is illiteracy. In Ethiopia, where the liter-
acy rate is low, many patients cannot fill in questionnaires without help. In previous Ethiopian
studies done on QoL in cancer patients [8,10,25], more than 50% of the patients were illiterate
or never went to school. In such cases, research assistants must read the questions aloud, ask
the patients to respond verbally, and mark the response in the questionnaire. It has not yet
been systematically studied whether this method of data collection has a substantial impact on
the outcome.

Measurement invariance of the instrument used is an important issue to consider when
comparing the mean scores of different samples. To our knowledge, measurement invariance
of the HADS had never previously been tested in a comparison between a HIC and a LIC. We
therefore also tested the measurement invariance of the HADS by comparing an Ethiopian
and a German sample of cancer patients.

Multiple examinations have been performed to study the impact of sociodemographic and
clinical variables on anxiety and depression [15,26-28]. One typical result was that female can-
cer patients were generally more anxious than male patients [15,27,29]. Most of these studies
have also been performed in HICs, and it is unclear to what degree the results are also applica-
ble to LIC:s.

The general objective of this study was to test psychometric properties of the HADS in a
sample of Ethiopian cancer patients and to compare the results with those obtained in Ger-
many, a country with a longer tradition of applying this questionnaire. In particular, the aims
were (a) to explore the degree of anxiety and depression in Ethiopian cancer patients in com-
parison with German cancer patients, (b) to analyze the impact of sociodemographic and clini-
cal variables on anxiety and depression, (c) to test psychometric properties of the HADS, (d) to
compare the applicability of the scale in the Ethiopian context with the German context via
measurement invariance analysis, and (e) to analyze the relationship between the HADS scales
and several facets of QoL.

Methods
Ethiopian cancer patients

The present study was conducted at the University of Gondar Specialized Hospital, Ethiopia.
Gondar is the second largest city in Ethiopia, with a population of about 300,000 inhabitants.
Between January 2019 and June 2019, 298 cancer patients treated at this hospital were eligible
for this study. Participants were invited to take part in the study if they had a malignant tumor
of any cancer site and disease stage, were at least 18 years old, and understood Amharic, the
national language of Ethiopia and that predominantly spoken in Gondar and its surroundings.
Tumor entities, disease stage, and illiteracy did not serve as exclusion criteria. Trained nurse
research assistants contacted the patients, explained the aims of the study, and asked them to
participate and give informed consent. If the patients were illiterate, the research assistants
read the questions aloud, asked the patients to respond verbally, and marked the response in
the questionnaire. Medical data was taken from the medical records kept by the hospital. The
study was conducted in accordance with the Declaration of Helsinki and was approved by the
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Institutional Review Board of the University of Gondar (Ref. No. O/V/P/RCS/05/1542/2018;
dated June 18, 2018).

German cancer patients

A group of German cancer patients served as controls. The patients were recruited in five
study centers in Germany. Further details of the sample are published elsewhere [30]. Data on
anxiety and depression in this sample have already been published [28]. The sample consisted
of 1,821 males and 1,964 females with a mean age of 58.3 years. Because of the differences in
the age and gender distribution between the Ethiopian and the German samples, we selected a
subsample of the German cancer patients matched to the Ethiopian one in those aspects. The
resulting German subsample consisted of 1,664 cancer patients, of which 638 (38.3%) and
1,026 (61.7%) were males and females, respectively. The mean age of this group was 48.0 years.
All participants gave informed consent. This study was also conducted in accordance with the
Declaration of Helsinki and was approved by the Ethics Committees of each of the five partici-
pating universities: the Ethics Committee of the University of Leipzig, the Ethics Committee of
the University of Hamburg, the Ethics Committee of the University of Freiburg, the Ethics
Committee of the University of Heidelberg, and the Ethics Committee of the University of
Wiirzburg.

Questionnaires

The HADS consists of 14 items. Seven of the items indicate anxiety and the remaining seven
items indicate depression. The answer format offers four response options, which are scored
with values ranging from 0 to 3. This results in scale values between 0 and 21 for each scale.
The original test authors defined three ranges for both of the scales: 0-7 (non-cases), 8-10
(doubtful cases), and 11-21(cases). It is possible to calculate a HADS total score by simply
summing up the anxiety and depression items [31]. Normative values are available for several
countries [32-35]. The Amharic translation of the HADS was adopted from a study conducted
among Ethiopian HIV patients [36].

Two other questionnaires were used in addition to the HADS. The European Organization
for Research and Treatment of Cancer Quality of Life questionnaire (EORTC QLQ-C30) [37]
is comprised of 30 items which are assigned to five functioning scales (physical, role, emo-
tional, social, and cognitive functioning), three symptom scales (fatigue, pain, and nausea/
vomiting), a two-item global health /QoL scale, and six single item scales (dyspnea, appetite
loss, insomnia, constipation, diarrhea, and financial difficulties). Higher functioning scores
represent better functioning/QoL, whereas higher symptom scores represent more severe
symptoms. A sum score of the EORTC QLQ-C30 can be calculated, following a recommenda-
tion of the EORTC Quality of Life Group [38]. The Multidimensional Fatigue Inventory
(MFI-20) [39] was used to measure fatigue. It assesses five dimensions of fatigue: general
fatigue, physical fatigue, reduced activity, reduced motivation, and mental fatigue. Each sub-
scale consists of four items, scored with values from 1 to 5. Higher scores reflect a higher level
of fatigue. We also calculated a sum score for all 20 items.

Statistical analysis

Mean score differences were expressed in terms of Cohen’s effect sizes d. Reliability was mea-
sured with Cronbach’s coefficient o. To test the impact of sociodemographic and clinical vari-
ables on anxiety and depression, we used three-factor ANOV As with gender and age group as
cofactors. Confirmatory Factor Analyses (CFAs) were calculated to test the two-dimensional
structure of the HADS. The measurement invariance between the Ethiopian and the German
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data set was analyzed with measurement invariance analyses using the criteria Chi*/df, Com-
parative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of Approxima-
tion (RMSEA), and Standardized Root Mean Square Residual (SRMR). The associations
between the HADS scales and scales of other questionnaires were expressed with Pearson cor-
relations. The CFA statistics were performed with Mplus, and all other statistics were calcu-
lated with SPSS version 24.

Results
Sociodemographic characteristics of the Ethiopian sample

Of the 298 patients eligible for participation in the study, 256 (85.9%) were gave informed con-
sent and filled in the questionnaires. The research assistants proofed the questionnaires so that
there remained no missing items in the questionnaires. Of the 256 participants, 135 (52.7%)
were illiterate. Further sociodemographic and clinical variables are given in Table 1. The most
frequent cancer types were breast cancer (25.4%), colon cancer (17.2%), and non-Hodgkin
lymphoma (14.5%).

In the German sample, the most frequent cancer localizations were: breast (29.0%), digestive
organs (18.8%), female genital organs (9.9%), blood and blood forming organs (9.1%), male
genital organs (8.1%), and respiratory organs (7.4%). The distribution of the tumor stage in the
German sample was: stage 1 (22.2%), stage 2 (24.3%), stage 3 (20.9%), and stage 4 (32.6%).

Psychometric analyses on scale level and item level

The right part of Table 2 shows (part-whole-corrected) item-test correlations for the items and
reliability coefficients (Cronbach’s o) for the scales. All o coefficients of the Ethiopian sample were
good (o > 0.85) end even slightly higher than the coefficients obtained from the German sample.
All items contributed positively to the scale scores with coefficients between 0.53 and 0.67.

The comparison between the Ethiopian and the German mean scores indicates that the
Ethiopian patients had higher levels of psychological burden than the German patients. This
difference was especially high in the depression scale. All but one of the 14 items showed
higher means in the Ethiopian sample. One item (A3: frightened feeling) showed an opposite
trend. The greatest difference between the Ethiopian and the German cancer patients was
found for the depression item D14, whereby an effect size of greater than 1 was observed. The
distributions of the three categories (no, doubtful, severe cases of anxiety and depression) in
the two samples are presented in Table 3.

Measurement invariance between the Ethiopian and German samples’
HADS scores

The results of two-factor CFA of the Ethiopian sample are illustrated in Fig 1. The latent vari-
ables of anxiety and depression were correlated with r = 0.88, whereas the correlation of the
mean scores of anxiety and depression was r = 0.75. All item loadings were between 0.55 and
0.76, the lowest loading was found for item D14 (book/TV), with a coefficient of 0.55.

The fit indices are given in the upper part of Table 4. CFI and TLI were higher than 0.90 for
both the Ethiopian and the German sample.

While the criteria for metric (weak) invariance were fulfilled, scalar (strong) invariance was
not supported since the CFI and TLI coefficients were lower than 0.90, and SRMR was higher
than 0.10. The model fit for strict invariance was even less satisfying than that for the strong
invariance. The lower part of Table 4 documents the differences in the fit indices between sub-
sequent models.
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Table 1. Characteristics of the sample of Ethiopian cancer patients.

Males Females Total
(n=99) (n=157) (n = 256)
n % n % n %
Age (years)
M (SD) 51.6 15.8 45.6 13.3 M =47.9 SD =14.6
Age category
18-49y. 37 37.4 90 57.3 127 49.6
>50y. 62 62.6 67 42.7 129 50.4
Marital status
Single 16 16.2 23 14.6 39 15.2
Married 76 76.8 82 52.2 158 61.7
Divorced 7.1 30 19.1 37 14.5
Separate /Widowed 0 0.0 22 14.0 22 8.6
Education
Iliterate 48 48.5 87 55.4 135 52.7
Elementary school 19 19.2 19 12.1 38 14.8
Secondary school 13 13.1 18 11.5 31 12.1
High school 5 5.1 7 4.5 12 47
Technical and vocational college 9 9.1 16 10.2 25 9.8
University 5 5.1 10 6.4 15 59
Religion
Christian 89 89.9 141 89.8 230 89.8
Muslim 10 10.1 16 10.2 26 10.2
Tumor
Breast 2 2.0 63 40.1 65 25.4
Colon 24 242 20 12.7 44 17.2
Non-Hodgkin lymphoma 22 222 15 9.6 37 14.5
Cervix uteri 0 0.0 15 9.6 15 5.9
Corpus uteri 0 0.0 9 5.7 9 3.5
Prostate 9 9.1 0 0.0 9 3.5
Colorectal 3 3.0 5 3.2 8 3.1
Thyroid 2 2.0 6 3.8 8 3.1
Lymphocytic lymphoma 2 2.0 4 2.5 6 2.3
Pancreas 5 5.1 1 0.6 6 2.3
Lung 4 4.0 2 1.3 6 2.3
Other 26 26.3 17 10.8 43 16.8
Tumor stage, UICC?*
1 5 5.1 15 9.6 20 7.8
2 20 20.2 46 29.3 66 25.8
3 22 222 41 26.1 63 24.6
4 26 36.4 44 28.0 80 31.3
Surgery
No 56 56.6 69 43.9 125 48.8
Yes 43 43.4 88 56.1 131 51.2
Radiation
No 90 90.9 144 91.7 234 91.4
Yes 9 9.1 13 8.3 22 8.6
Chemotherapy
(Continued)
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Table 1. (Continued)

Males Females Total
(n=99) (n=157) (n = 256)
n % n % n %
No 46 46.5 63 40.1 109 42.6
Yes 53 53.5 94 59.9 147 57.4
Note.

* Missing data not reported.

https://doi.org/10.1371/journal.pone.0243357.t001

The impact of sociodemographic and clinical variables on anxiety and
depression

Table 5 shows the impact of sociodemographic and clinical variables on anxiety and depres-
sion in the Ethiopian sample. Neither age nor gender was significantly associated with anxiety
and depression. Patients with low levels of education were more depressed than their better-
educated counterparts. There was a nearly linear increase of anxiety and depression with
tumor stage. Patients who received surgery or chemotherapy were less anxious and less
depressed than patients who were not receiving cancer treatment (Table 5).

Comparison between illiterate and literate patients

Since education had a significant impact on depression, we looked for the items that contrib-
uted most significantly to this difference. To do so, we calculated the 14 item mean scores for
the 135 illiterate patients and those 121 patients with school education separately, and we

Table 2. HADS mean scores and psychometric criteria, comparison between Ethiopia and Germany.

Ethiopia Germany Effect Ethiopia Germany
Items M (SD) M (SD) size d it Tie
Al: Tense, wound up 1.23 (0.88) 1.07 (0.76) 0.20 0.65 0.57
A3: Frightened feeling 1.19 (0.96) 1.27 (0.96) -0.08 0.64 0.61
A5: Worries 1.14 (0.97) 1.04 (0.83) 0.11 0.64 0.66
A7: Relaxed 1.20 (0.93) 0.99 (0.81) 0.24 0.62 0.61
A9: Butterflies 1.04 (0.80) 0.90 0.72) 0.18 0.65 0.60
A11: Restless 1.08 (0.88) 0.98 (0.90) 0.11 0.64 0.33
Al13: Panic 0.98 (0.80) 0.57 0.72) 0.54 0.60 0.63
D2: Enjoy things 1.39 (1.00) 0.77 (0.79) 0.69 0.67 0.70
D4: Laugh/funny side 1.33 (0.92) 0.66 (0.75) 0.80 0.61 0.72
Dé6: Cheerful 1.04 (0.83) 0.78 (0.85) 0.31 0.65 0.69
D8: Slowed down 1.69 (1.01) 1.41 (0.83) 0.30 0.61 0.49
D10: Appearance 1.11 (0.97) 0.43 (0.73) 0.80 0.58 0.43
D12: Enjoyment 1.11 (0.98) 0.99 (0.91) 0.13 0.67 0.67
D14: Book/TV 1.68 (1.13) 0.48 (0.70) 131 0.53 0.56
Scales
Anxiety 7.9 (4.6) 6.8 (4.0) 0.26 o =0.86 o=0.82
Depression 9.3 (5.0) 5.5 (4.1) 0.84 o=0.85 o=0.85
Total score 17.2 (9.0) 12.3 (7.4) 0.60 o=091 o=0.89

Note. d: Effect size of the difference between the Ethiopian and the German mean scores; r;;: Part-whole-corrected item-test correlations.

https://doi.org/10.1371/journal.pone.0243357.t1002
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Table 3. Categorical distribution of anxiety and depression.

Anxiety

n
No cases 129
Doubtful cases 48
Severe cases 79

https://doi.org/10.1371/journal.pone.0243357.t1003

.68

.68

Ethiopia Germany
Depression Anxiety Depression
% n % N % n %
50.4 85 33.2 995 59.8 1172 70.4
18.7 61 23.8 337 20.3 268 16.1
30.9 110 43.0 332 20.0 224 13.5

expressed the group differences in terms of effect sizes (Table 6). All of the illiterate subgroup’s
item mean scores were equal or higher than those of the other group. The effect sizes of the
seven anxiety items ranged from 0.00 to 0.32 and from 0.13 to 0.79 for the depression items.
The highest differences were found for item D14 (books/TV) (d = 0.79), while all of the other
items had effect sizes below 0.50. Item D14 was also the item with the lowest loadings in Fig 1
and the largest group differences between the Ethiopian and the German cancer patients
(Table 2). It is understandable that enjoyment of reading books and watching TV depends on
a person’s ability to read and their access to TV devices. Therefore, we also calculated several
analyses excluding this item. When the depression scale was based on the remaining six items,
Cronbach’s o coefficient remained unchanged (o = 0.85), and the effect size for the depression
difference between Ethiopia and Germany reduced from d = 0.84 to d = 0.66. When we
allowed the intercept of item D14 to be different in the measurement invariance analysis
(Table 4), scalar (strong) invariance was approached. Based on the assumption that the other
13 items have equal intercepts and only item D14 was allowed to have different parameters,
the following coefficients were obtained: Chi*(175) = 1302.92, Chi*/df = 7.445, CFI = 0.901,
TLI = 0.897, and RMSEA = 0.058.

Illiteracy was confounded with several variables. Among the illiterate patients the propor-
tion of older patients was higher (p = 0.001), and the proportions of patients receiving surgery
and chemotherapy was lower (p = 0.002 and p = 0.004, respectively) than in the group of

.88

anxiety depression

.68 73 .69 TJ1\, .63 .73 /.68 A .65 85 \.76 \ .55

[i03] [i0

i04 | |i

1180888 1838 Ed

Fig 1. CFA results for the Ethiopian sample.
https://doi.org/10.1371/journal.pone.0243357.9001
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Table 4. Results of the measurement invariance analyses.

Level of invariance Ethiopia vs. Germany Chi’ (df) Chi’/df CFI TLI RMSEA SRMR
Configural invariance Ethiopia (N = 256) 204.80 (76) 2.70 0.919 0.903 0.082 0.052

Germany (N = 1664) 756.40 (76) 9.95 0.930 0.917 0.073 0.043
Baseline Unconstrained 961.46 (152) 6.33 0.929 0.915 0.053 0.052
Metric (weak) invar. Weights fixed 1053.59 (166) 6.35 0.922 0.914 0.053 0.117
Scalar (strong) invar. Weights and intercepts fixed 1452.0 (176) 8.25 0.888 0.884 0.061 0.101
Full (strict) invar. All parameters fixed 2059.8 (191) 10.78 0.835 0.843 0.071 0.111

Fit differences

Level of invariance Model comparison ACFI ATLI ARMSEA ASRMR
Metric (weak) invar. Weights fixed vs. baseline -0.007 -0.001 0.000 0.065
Scalar (strong) invar. Weights and intercepts fixed vs. weights fixed -0.034 -0.030 0.008 -0.016
Full (strict) invar. All parameters fixed vs. weights and intercepts fixed -0.053 -0.041 0.010 0.010

https://doi.org/10.1371/journal.pone.0243357.t1004

literate patients. There were no statistically significant associations between illiteracy and gen-
der, marital status, tumor type, and tumor stage.

Correlations with other scales

Correlations between the HADS scores and the scales of the EORTC QLQ-C30 and the MFI-
20 are presented in Table 7. Despite the peculiarity of item D14, we used the original scales
with seven items each. Anxiety and depression were most strongly correlated with the MFI-20
fatigue sum score and with the sum score of the EORTC QLQ-C30. The correlations were very
similar for the anxiety and depression subscale of the HADS.

Discussion

The first research question was whether the Ambharic version of the HADS showed acceptable
psychometric properties. The reliability was good with Cronbach’s o coefficients of 0.86/0.85/
0.91 for the HADS anxiety subscale, depression subscale, and the total scale, respectively.
These coefficients were even slightly higher than those of our German comparison sample
(0.82/0.85/0.89) and in other studies performed in Mexico (0.79/0.80/0.86) [40], Chile (0.76/
0.84/0.87) [41], Greece (0.83/0.84/0.88) [42], Australia (0.90/0.86/ 0.92) [43], and among
Latina women in the US (0.85/0.83/0.88) [24].

All corrected item-test correlations were above 0.50 in the Ethiopian cancer patients’ sam-
ple, which means that each item positively contributed to the scale scores. Taken together,
these reliability coefficients suggest the applicability of the Amharic version of the HADS for
use in groups of cancer patients. However, the CFA coefficients of the Ethiopian sample were
somewhat weaker than those of the German sample. Since the Ethiopian Cronbach o coeffi-
cients were nevertheless high, this means that the Ethiopian patients did not differentiate
between the subscales anxiety and depression as sharply as the German patients did, an inter-
pretation which is also supported by the high correlation (r = 0.75) between the anxiety and
depression subscales.

***Measurement invariance between the Ethiopian and the German data set was estab-
lished on a weak level (equal loadings) but not on the level of strong invariance (equal inter-
cepts). One reason for this kind of differential item functioning was that the item D14 (“I can
enjoy a good book or radio or TV program”) performed in different ways in Ethiopia and Ger-
many. The loading of this item was sufficiently high (0.55) even in the Ethiopian sample, but
the intercepts were different which means that fewer Ethiopian patients agreed that they
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Table 5. HADS mean scores of the Ethiopian sample, depending on sociodemographic and clinical variables.

n Anxiety Depression
M (SD) M (SD)

Gender

Male 99 8.0 (4.8) 9.5 (4.7)

Female 157 7.8 (4.5) 9.2 (5.2)

(Significance) (F=0.328) (p=0.568) (F =0.050) (p=0.824)
Age group

< 49 years 127 8.0 (4.7) 8.9 (5.2)

> 50 years 129 7.7 (4.6) 9.8 (4.7)

(Significance) (F=0.829) (p =0.363) (F =1.836) (p=0.177)
Marital status

Single 39 8.5 (4.2) 9.4 (4.8)

Married 158 7.7 (4.8) 9.2 (5.0)

Divorced, widowed 59 8.0 (4.4) 9.7 (5.0)

(Significance) (F=0.325) (p=0.723) (F = 0.446) (p = 0.640)
Education

Illiterate 135 8.4 (4.5) 10.5 (4.8)

Elem. and sec. school 69 7.0 (4.7) 8.5 (4.8)

High school and above 22 7.9 (4.7) 7.1 (5.0)

(Significance) (F=1.907) (p=0.151) (F =8.523) (p<0.001)
Tumor type

Breast 65 6.3 (4.6) 7.9 (5.6)

Colon 44 7.2 (4.1) 8.7 (4.4)

Non-Hodgkin lymphoma 37 9.2 (5.0) 10.3 (5.2)

Others 110 8.6 (4.4) 10.1 (4.5)

(Significance) (F=2.322) (p=0.076) (F=1.215) (p =0.305)
Stage

1 20 7.0 (3.5) 8.4 (3.7)

2 66 6.7 (4.2) 8.5 (4.4)

3 63 7.5 (5.0) 8.2 (5.3)

4 80 8.5 (4.7) 10.5 (5.0)

(Significance) (F=2.084) (p=0.103) (F=3.313) (p=0.021)
Surgery

No 125 9.2 (4.5) 10.9 4.7)

Yes 131 6.6 (4.4) 7.8 (4.8)

(Significance) (F =22.869) (p<0.001) (F =20.587) (p<0.001)
Chemotherapy

No 109 8.7 (4.4) 10.3 (4.9)

Yes 147 7.3 4.7) 8.6 (4.9)

(Significance) (F=6.269) (p=0.013) (F=6.732) (p=0.010)

https://doi.org/10.1371/journal.pone.0243357.t005

enjoyed reading books and watching TV. This illustrates that the transfer of questionnaires
from Western countries to low income countries may be problematic [44,45]. However,
removing item D14 and calculating analyses with the remaining six items has the disadvantage
that the results cannot be compared with those reported from other studies. Hence, we pre-
ferred to keep all of the scales.

The comparison between the Ethiopian and the German cancer patients showed that the
Ethiopian patients were more anxious (d = 0.26) and more severely depressed (d = 0.84) than
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Table 6. Item mean scores for illiterate and literate patients.

Illiterate Literate Effect size d
M (SD) M (SD)
Items
Al: Tense, wound up 1.33 (0.92) 1.12 (0.82) 0.24
A3: Frightened feeling 1.23 (0.92) 1.15 (1.00) 0.08
A5: Worries 1.27 (0.96) 0.98 (0.97) 0.30
A7: Relaxed 1.33 (0.95) 1.04 (0.89) 0.32
A9: Butterflies 1.04 (0.72) 1.04 (0.88) 0.00
A11: Restless 1.13 (0.87) 1.03 (0.90) 0.11
A13: Panic 1.02 (0.76) 0.94 (0.84) 0.10
D2: Enjoy things 1.55 (0.97) 1.21 (1.02) 0.34
D4: Laugh/funny side 1.42 (0.92) 1.22 (0.92) 0.22
Dé6: Cheerful 1.09 (0.76) 0.98 (0.89) 0.13
D8: Slowed down 1.91 (1.00) 1.44 (0.97) 0.48
D10: Appearance 1.22 (0.99) 0.98 (0.93) 0.25
D12: Enjoyment 127 (0.91) 0.94 (1.03) 0.34
D14: Book/TV 2.07 (1.01) 1.24 (1.09) 0.79
Scales
Anxiety 8.36 (4.51) 7.31 (4.69) 0.23
Depression 10.53 (4.79) 8.02 (4.87) 0.52
Total score 18.90 (8.69) 15.33 (8.95) 0.40

https://doi.org/10.1371/journal.pone.0243357.t1006

the German ones. The HADS mean scores of the Ethiopian cancer patients (7.9/9.3) for anxi-
ety and depression, respectively, were also markedly higher than those obtained in other coun-
tries such as India (6.5/6.8) [46], Chile (3.9/6.2) [41], and Jordan (M = 6.3/7.9) [47], and the
scores are also much higher than those obtained with the Amharic HADS version in Ethiopian
HIV patients (4.0/4.0) [36]. Since normative HADS data from Ethiopia are not available, the
question must remain open concerning the degree to which the differences between the Ethio-
pian cancer patients and cancer patients from other countries are due to the particular situa-
tion of cancer patients, and to what degree these mean score differences reflect general
response tendencies in Ethiopia. Nevertheless, the high levels of mental psychological burden
in the Ethiopian patients lead to the conclusion that there are unrecognized and unmet needs
for psychosocial care.

Anxiety and depression were associated with tumor stage. Patients with stage 4 cancer had
the highest depression scores. This was also observed in other studies performed in Ethiopia
[11], Germany [28], Taiwan [48], Mexico [49], and several Southeast Asian countries [50], and
can be considered an argument for the known-groups validity of the Amharic version of the
HADS.

While the relationship between tumor stage and depression can easily be understood, it is
interesting to see that patients who received medical treatment (surgery or chemotherapy)
were significantly less anxious and less depressed than patients who did not get such treatment.
This is also in line with other studies from low- and middle-income Southeast Asian countries,
where patients who received surgery were less anxious and less depressed than those who did
not. This relationship is less pronounced in studies performed in HICs. One possible reason is
that in LICs, treatment is primarily focused on patients with a lower tumor stage, while
patients with stage 4 cancer often do not get such treatment. Another possible reason might be
that the fact of getting medical help and treatment itself (irrespective of the medical impact of
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Table 7. Correlations between the HADS scores and scales of other questionnaires.

Ancxiety Depression Total score
EORTC QLQ-C30

Physical functioning -.49 | 7 -57 | 7 -57 |
Role functioning -53 | -57 | 7 -59 | 7
Emotional functioning -.65 | *** -57 | -.65 |
Cognitive functioning -.60 | *** -.61 | < -.64 |
Social functioning -.55 | =55 | =59 | "
Global health/QoL -.50 | -.53 | *** -.55 | ***
Fatigue 57 | .64 | *** .65 | ***
Nausea/Vomiting .38 | 35 | 7 39 |
Pain .58 | 62| ** .65 | ***
Dyspnoea 40 | *** 36 | 40 |
Insomnia A7 | 7 43| 49 | T
Appetite loss A4 | A4 | AT |
Constipation 31 32 7 34|
Diarrhea A7 | ** .10 | ns A5 *

Financial difficulties 39 | A1 | A3 | T
Sum score -.68 | ¥ -.69 | *** =73 |7

MFI-20

General fatigue .58 | *** 69 | *** .68 | T
Physical fatigue 61 | *** .64 | *** 67 | ***
Reduced activity .54 | .63 | *** .63 | ***
Reduced motivation 49 | ** 61 59 |
Mental fatigue 61 | *** .65 | *** .68 | ***
Fatigue sum score .65 |t 74| 7 75|

*: p<0.05
**; p<0.01

***: p<0.001; ns: Not significant.

https://doi.org/10.1371/journal.pone.0243357.t1007

such treatment) has a greater beneficial effect on the mental situation of patients in LICs coun-

tries than it does in HICs.

One finding was that there were differences between illiterate and literate people in their
responses to the HADS. The percentage of illiterate patients (52.7%) in this study was compa-
rable to that reported in other Ethiopian examinations: 43.9% [51], 68.6% [25], 69.0% [10],
and 80.0% [8]. Although literacy rates are increasing, illiteracy remains a major problem in
psycho-oncological research in Ethiopia. Nevertheless, our study showed that the research
assistants were still able to get reliable data from illiterate patients. Although it took them a
long time to interview the patients and fill in the questionnaire when the study first began,
after gaining some experience with the procedure, the study assistants became familiar with
the materials and could perform the study more effectively.

In the discussion of the measurement invariance between Ethiopia and Germany, we men-

tioned that item D14 (reading books/watching TV) strongly contributed to the differences.
This item also showed the most pronounced difference between the illiterate and the literate
patients within the Ethiopian sample (d = 0.79). However, in all of the other items the illiterate
patients were more anxious and depressed than the literate ones. Since there were no signifi-
cant differences between these groups in terms of cancer type and tumor stage, these differ-
ences cannot be due to these possible confounders. Further research is needed to investigate

PLOS ONE | https://doi.org/10.1371/journal.pone.0243357 December 3, 2020

11/15


https://doi.org/10.1371/journal.pone.0243357.t007
https://doi.org/10.1371/journal.pone.0243357

PLOS ONE

Anxiety and depression in Ethiopian cancer patients

the impact of illiteracy on the responses to questionnaires and to interpret the items in the con-
text of cultural differences [44,45,52].

Anxiety and depression were strongly correlated with all facets of QoL (except diarrhea)
and fatigue (Table 7). Though the correlations with the Emotional functioning scale of the
EORTC QLQ-C30 were among the highest coefficients, the associations with fatigue and with
pain were of nearly equal magnitude. The high correlations underline the importance of anxi-
ety and depression for the assessment of QoL.

Some limitations of this study should be mentioned. The Ethiopian patient sample was
recruited in one hospital in Gondar; therefore, the generalizability to other Ethiopian or Afri-
can areas is unclear. The sample size was sufficient for comparisons on the group level, but not
large enough for comparisons among various cancer types with sufficient precision. The Ethio-
pian and German samples were matched for age and gender, but not for clinical variables. Due
to the diversity of tumor localizations and the lack of tumor stage data in both samples, it was
not possible to match after these clinical variables. This limits the comparability between both
samples. The German sample (n = 1,664) was larger than the Ethiopian one (n = 256), how-
ever, this has an only marginal effect on the effect sizes for the comparison between Ethiopia
and Germany. However, the differences in the distributions of the tumor stages can limit the
comparability between the two samples. Because normative HADS data are not available for
Ethiopia or Africa, it is difficult to estimate the level of burden due to the disease. The lack of
strong measurement invariance for the comparison between Ethiopia and Germany limits the
comparability of the mean scores obtained in these countries. Despite the problems with item
D14, we do not recommend removing this item. A modified version omitting a problematic
item would result in incomparability of the HADS results obtained in other examinations.

In conclusion, the Ambharic version of the HADS provides reliable information on anxiety
and depression. The high levels of mental burden in the Ethiopian cancer patients indicate
unmet needs for psychosocial care.

Supporting information

S1 Data. HADS items.
(SAV)

Acknowledgments

We thank the patients, the study assistants who collected the data, and Mesfin Assefa who
supervised the data collection.

Author Contributions

Conceptualization: Yemataw Wondie, Andreas Hinz.

Data curation: Anja Mehnert.

Formal analysis: Andreas Hinz.

Investigation: Yemataw Wondie, Anja Mehnert.

Writing - original draft: Yemataw Wondie, Anja Mehnert, Andreas Hinz.

Writing - review & editing: Yemataw Wondie, Andreas Hinz.

PLOS ONE | https://doi.org/10.1371/journal.pone.0243357 December 3, 2020 12/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0243357.s001
https://doi.org/10.1371/journal.pone.0243357

PLOS ONE

Anxiety and depression in Ethiopian cancer patients

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

Ferlay J, Colombet M, Soerjomataram |, Mathers C, Parkin DM, Pifieros M, et al. Estimating the global
cancer incidence and mortality in 2018: GLOBOCAN sources and methods. Int J Cancer. 2019; 144
(8):1941-53. https://doi.org/10.1002/ijc.31937 PMID: 30350310

Abate SM, Yilma Z, Assefa M, Tigeneh W. Trends of breast cancer in Ethiopia. Int J Cancer Res Mol
Mech. 2016; 2(1). https:/doi.org/10.16966/2381-3318.121

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLO-
BOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA-Cancer J
Clin. 2018; 68(6):394—424. https://doi.org/10.3322/caac.21492 PMID: 30207593

Hailemariam T, Yohannes B, Aschenaki H, Mamaye E, Orkaido G, Seta M. Prevalence of cervical can-
cer and associated risk factors among women attending cervical cancer screening and diagnosis center
at Yirgalem General Hospital, Southern Ethiopia. J Cancer Sci Ther. 2017; 9(11). https://doi.org/10.
4172/1948-5956.1000500

Memirie ST, Habtemariam MK, Asefa M, Deressa BT, Abayneh G, Tsegaye B, et al. Estimates of Can-
cer Incidence in Ethiopia in 2015 Using Population-Based Registry Data. J Glob Oncol. 2018; 4:1-11.
https://doi.org/10.1200/JGO.17.00175 PMID: 30241262

Ogunbiyi JO, Stefan DC, Rebbeck TR. African Organization for Research and Training in Cancer: Posi-
tion and vision for cancer research on the African Continent. Infect Agents Cancer. 2016; 11:63. hitps://
doi.org/10.1186/s13027-016-0110-9 PMID: 27980610

Woldeamanuel YW, Girma B, Teklu AM. Cancer in Ethiopia. Lancet Oncology. 2013; 14(4):289-90.
https://doi.org/10.1016/S1470-2045(12)70399-6 PMID: 23561741

Araya LT, Gebretekle GB, Gebremariam GT, Fenta TG. Reliability and validity of the Amharic version of
European Organization for Research and Treatment of cervical Cancer module for the assessment of
health related quality of life in women with cervical cancer in Addis Ababa, Ethiopia. Health Qual Life
Outcomes. 2019; 17(1):13. https://doi.org/10.1186/s12955-019-1089-x PMID: 30642359

Ayana BA, Negash S, Yusuf L, Tigeneh W, Haile D. Health related quality of life of gynaecologic cancer
patients attending at Tikur Anbesa Specialized Hospital (TASH), Addis Ababa, Ethiopia. BMC Women’s
Health. 2018; 18(1):7. https://doi.org/10.1186/s12905-017-0507-7 PMID: 29304790

Tadele N. Evaluation of quality of life of adult cancer patients attending Tikur Anbessa specialized refer-
ral hospital, Addis Ababa Ethiopia. Ethiop J Health Sci. 2015; 25(1):53. https://doi.org/10.4314/ejhs.
v25i1.8 PMID: 25733785

Wondimagegnehu A, Abebe W, Abraha A, Teferra S. Depression and social support among breast can-
cer patients in Addis Ababa, Ethiopia. BMC Cancer. 2019; 19(1):836. https://doi.org/10.1186/s12885-
019-6007-4 PMID: 31455282

Linden W, Vodermaier A, MacKenzie R, Greig D. Anxiety and depression after cancer diagnosis: Preva-
lence rates by cancer type, gender, and age. J Affect Disord. 2012; 141(2-3):343-51. hitps://doi.org/
10.1016/j.jad.2012.03.025 PMID: 22727334

Mitchell AJ, Ferguson DW, Gill J, Paul J, Symonds P. Depression and anxiety in long-term cancer survi-
vors compared with spouses and healthy controls: a systematic review and meta-analysis. Lancet
Oncol. 2013; 14(8):721-32. https://doi.org/10.1016/S1470-2045(13)70244-4 PMID: 23759376

Niedzwiedz CL, Knifton L, Robb KA, Katikireddi SV, Smith DJ. Depression and anxiety among people
living with and beyond cancer: A growing clinical and research priority. BMC Cancer. 2019; 19(1):943.
https://doi.org/10.1186/s12885-019-6181-4 PMID: 31604468

Pitman A, Suleman S, Hyde N, Hodgkiss A. Depression and anxiety in patients with cancer. BMJ. 2018;
361:k1415. https://doi.org/10.1136/bmj.k1415 PMID: 29695476

DiMatteo MR, Haskard-Zolnierek KB. Impact of depression on treatment adherence and survival on
cancer. In: Kissane DW, Maj M, Sartiorius N, editors. Depression and cancer. Chichester, UK: Wiley;
2011.p. 101-24.

Mols F, Husson O, Roukema J-A, van de Poll-Franse LV. Depressive symptoms are a risk factor for all-
cause mortality: Results from a prospective population-based study among 3,080 cancer survivors from
the PROFILES registry. J Cancer Surviv. 2013; 7(3):484-92. https://doi.org/10.1007/s11764-013-0286-
6 PMID: 23677523

Smith HR. Depression in cancer patients: Pathogenesis, implications and treatment (Review). Oncol
Lett. 2015; 9(4):1509—14. https://doi.org/10.3892/01.2015.2944 PMID: 25788991

Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta Psychiatr Scand. 1983; 67
(6):361-70. https://doi.org/10.1111/j.1600-0447.19883.tb09716.x PMID: 6880820

Herrmann C. International experiences with the Hospital Anxiety and Depression Scale—A review of
validation data and clinical results. J Psychosom Res. 1997; 42(1):17—41. https://doi.org/10.1016/
$0022-3999(96)00216-4 PMID: 9055211

PLOS ONE | https://doi.org/10.1371/journal.pone.0243357 December 3, 2020 13/15


https://doi.org/10.1002/ijc.31937
http://www.ncbi.nlm.nih.gov/pubmed/30350310
https://doi.org/10.16966/2381-3318.121
https://doi.org/10.3322/caac.21492
http://www.ncbi.nlm.nih.gov/pubmed/30207593
https://doi.org/10.4172/1948-5956.1000500
https://doi.org/10.4172/1948-5956.1000500
https://doi.org/10.1200/JGO.17.00175
http://www.ncbi.nlm.nih.gov/pubmed/30241262
https://doi.org/10.1186/s13027-016-0110-9
https://doi.org/10.1186/s13027-016-0110-9
http://www.ncbi.nlm.nih.gov/pubmed/27980610
https://doi.org/10.1016/S1470-2045%2812%2970399-6
http://www.ncbi.nlm.nih.gov/pubmed/23561741
https://doi.org/10.1186/s12955-019-1089-x
http://www.ncbi.nlm.nih.gov/pubmed/30642359
https://doi.org/10.1186/s12905-017-0507-7
http://www.ncbi.nlm.nih.gov/pubmed/29304790
https://doi.org/10.4314/ejhs.v25i1.8
https://doi.org/10.4314/ejhs.v25i1.8
http://www.ncbi.nlm.nih.gov/pubmed/25733785
https://doi.org/10.1186/s12885-019-6007-4
https://doi.org/10.1186/s12885-019-6007-4
http://www.ncbi.nlm.nih.gov/pubmed/31455282
https://doi.org/10.1016/j.jad.2012.03.025
https://doi.org/10.1016/j.jad.2012.03.025
http://www.ncbi.nlm.nih.gov/pubmed/22727334
https://doi.org/10.1016/S1470-2045%2813%2970244-4
http://www.ncbi.nlm.nih.gov/pubmed/23759376
https://doi.org/10.1186/s12885-019-6181-4
http://www.ncbi.nlm.nih.gov/pubmed/31604468
https://doi.org/10.1136/bmj.k1415
http://www.ncbi.nlm.nih.gov/pubmed/29695476
https://doi.org/10.1007/s11764-013-0286-6
https://doi.org/10.1007/s11764-013-0286-6
http://www.ncbi.nlm.nih.gov/pubmed/23677523
https://doi.org/10.3892/ol.2015.2944
http://www.ncbi.nlm.nih.gov/pubmed/25788991
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://www.ncbi.nlm.nih.gov/pubmed/6880820
https://doi.org/10.1016/s0022-3999%2896%2900216-4
https://doi.org/10.1016/s0022-3999%2896%2900216-4
http://www.ncbi.nlm.nih.gov/pubmed/9055211
https://doi.org/10.1371/journal.pone.0243357

PLOS ONE

Anxiety and depression in Ethiopian cancer patients

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety and Depression Scale
—An updated literature review. J Psychosom Res. 2002; 52(2):69-77. https://doi.org/10.1016/s0022-
3999(01)00296-3 PMID: 11832252

Hartung TJ, Friedrich M, Johansen C, Wittchen H-U, Faller H, Koch U, et al. The Hospital Anxiety and
Depression Scale (HADS) and the 9-item Patient Health Questionnaire (PHQ-9) as screening instru-
ments for depression in patients with cancer. Cancer. 2017; 123(21):4236—43. https://doi.org/10.1002/
cncr.30846 PMID: 28654189

Hyland KA, Hoogland Al, Gonzalez BD, Nelson AM, Lechner S, Tyson DM, et al. Evaluation of the psy-
chometric and structural properties of the Spanish version of the Hospital Anxiety and Depression Scale
in Latina cancer patients. J Pain Symptom Manage. 2019; 58(2):289-296.e2. https://doi.org/10.1016/j.
jpainsymman.2019.05.003 PMID: 31121250

Mitchell AJ, Meader N, Symonds P. Diagnostic validity of the Hospital Anxiety and Depression Scale
(HADS) in cancer and palliative settings: A meta-analysis. J Affect Disord. 2010; 126(3):335—48. https://
doi.org/10.1016/j.jad.2010.01.067 PMID: 20207007

Ayana BA, Negash S, Yusuf L, Tigeneh W, Haile D. Reliability and validity of Amharic version of
EORTC QLQ-C30 questionnaire among gynecological cancer patients in Ethiopia. PLoS ONE. 2016;
11(6):e0157359. https://doi.org/10.1371/journal.pone.0157359 PMID: 27304066

Hinz A, Herzberg PY, Lordick F, Weis J, Faller H, Brahler E, et al. Age and gender differences in anxiety
and depression in cancer patients compared with the general population. Eur J Cancer Care. 2019; 28
(5):13129. https://doi.org/10.1111/ecc.13129 PMID: 31290218

Jimenez-Fonseca P, Calderon C, Hernandez R, Ramon Y Cajal T, Mut M, Ramchandani A, et al. Fac-
tors associated with anxiety and depression in cancer patients prior to initiating adjuvant therapy. Clin
Translat Oncol. 2018; 20(11):1408—15. https://doi.org/10.1007/s12094-018-1873-9 PMID: 29651672

Vodermaier A, Linden W, MacKenzie R, Greig D, Marshall C. Disease stage predicts post-diagnosis
anxiety and depression only in some types of cancer. Br J Cancer. 2011; 105(12):1814-7. https://doi.
org/10.1038/bjc.2011.503 PMID: 22095232

Posluszny DM, Bovbjerg DH, Syrjala KL, Agha M, Dew MA. Correlates of anxiety and depression symp-
toms among patients and their family caregivers prior to allogeneic hematopoietic cell transplant for
hematological malignancies. Support Care Cancer. 2019; 27(2):591-600. https://doi.org/10.1007/
s00520-018-4346-3 PMID: 30022348

Mehnert A, Brahler E, Faller H, Harter M, Keller M, Schulz H, et al. Four-week prevalence of mental dis-
orders in patients with cancer across major tumor entities. J Clin Oncol. 2014; 32(31):3540-6. https://
doi.org/10.1200/JC0.2014.56.0086 PMID: 25287821

Singer S, Kuhnt S, Gétze H, Hauss J, Hinz A, Liebmann A, et al. Hospital Anxiety and Depression Scale
cut-off scores for cancer patients in acute care. Br J Cancer. 2009; 100(6):908—12. https://doi.org/10.
1038/sj.bjc.6604952 PMID: 19240713

Breeman S, Cotton S, Fielding S, Jones GT. Normative data for the Hospital Anxiety and Depression
Scale. Qual Life Res. 2015; 24(2):391-8. https://doi.org/10.1007/s11136-014-0763-z PMID: 25064207

Crawford JR, Henry JD, Crombie C, Taylor EP. Normative data for the HADS from a large non-clinical
sample. Br J Clin Psychol. 2001; 40:429-34. https://doi.org/10.1348/014466501163904 PMID:
11760618

Hinz A, Finck C, Gomez Y, Daig |, Glaesmer H, Singer S. Anxiety and depression in the general popula-
tion in Colombia: reference values of the Hospital Anxiety and Depression Scale (HADS). Soc Psychia-
try Psychiatr Epidemiol. 2014; 49(1):41-9. https://doi.org/10.1007/s00127-013-0714-y PMID:
23748887

Hinz A, Brahler E. Normative values for the Hospital Anxiety and Depression Scale (HADS) in the gen-
eral German population. J Psychosom Res. 2011; 71(2):74-8. https://doi.org/10.1016/j.jpsychores.
2011.01.005 PMID: 21767686

Reda AA. Reliability and validity of the Ethiopian version of the hospital anxiety and depression scale
(HADS) in HIV infected patients. PLoS ONE. 2011; 6(1):e16049. https://doi.org/10.1371/journal.pone.
0016049 PMID: 21283565

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The European-Organiza-
tion-For-Research-And-Treatment-Of-Cancer QLQ-C30—A quality-of-life instrument for use in interna-
tional clinical trials in oncology. J Natl Cancer Inst. 1993; 85(5):365—76. https://doi.org/10.1093/jnci/85.
5.365 PMID: 8433390

Giesinger JM, Kieffer JM, Fayers PM, Groenvold M, Petersen MA, Scott NW, et al. Replication and vali-
dation of higher order models demonstrated that a summary score for the EORTC QLQ-C30 is robust. J
Clin Epidemiol. 2016; 69:79-88. https://doi.org/10.1016/}.jclinepi.2015.08.007 PMID: 26327487

PLOS ONE | https://doi.org/10.1371/journal.pone.0243357 December 3, 2020 14/15


https://doi.org/10.1016/s0022-3999%2801%2900296-3
https://doi.org/10.1016/s0022-3999%2801%2900296-3
http://www.ncbi.nlm.nih.gov/pubmed/11832252
https://doi.org/10.1002/cncr.30846
https://doi.org/10.1002/cncr.30846
http://www.ncbi.nlm.nih.gov/pubmed/28654189
https://doi.org/10.1016/j.jpainsymman.2019.05.003
https://doi.org/10.1016/j.jpainsymman.2019.05.003
http://www.ncbi.nlm.nih.gov/pubmed/31121250
https://doi.org/10.1016/j.jad.2010.01.067
https://doi.org/10.1016/j.jad.2010.01.067
http://www.ncbi.nlm.nih.gov/pubmed/20207007
https://doi.org/10.1371/journal.pone.0157359
http://www.ncbi.nlm.nih.gov/pubmed/27304066
https://doi.org/10.1111/ecc.13129
http://www.ncbi.nlm.nih.gov/pubmed/31290218
https://doi.org/10.1007/s12094-018-1873-9
http://www.ncbi.nlm.nih.gov/pubmed/29651672
https://doi.org/10.1038/bjc.2011.503
https://doi.org/10.1038/bjc.2011.503
http://www.ncbi.nlm.nih.gov/pubmed/22095232
https://doi.org/10.1007/s00520-018-4346-3
https://doi.org/10.1007/s00520-018-4346-3
http://www.ncbi.nlm.nih.gov/pubmed/30022348
https://doi.org/10.1200/JCO.2014.56.0086
https://doi.org/10.1200/JCO.2014.56.0086
http://www.ncbi.nlm.nih.gov/pubmed/25287821
https://doi.org/10.1038/sj.bjc.6604952
https://doi.org/10.1038/sj.bjc.6604952
http://www.ncbi.nlm.nih.gov/pubmed/19240713
https://doi.org/10.1007/s11136-014-0763-z
http://www.ncbi.nlm.nih.gov/pubmed/25064207
https://doi.org/10.1348/014466501163904
http://www.ncbi.nlm.nih.gov/pubmed/11760618
https://doi.org/10.1007/s00127-013-0714-y
http://www.ncbi.nlm.nih.gov/pubmed/23748887
https://doi.org/10.1016/j.jpsychores.2011.01.005
https://doi.org/10.1016/j.jpsychores.2011.01.005
http://www.ncbi.nlm.nih.gov/pubmed/21767686
https://doi.org/10.1371/journal.pone.0016049
https://doi.org/10.1371/journal.pone.0016049
http://www.ncbi.nlm.nih.gov/pubmed/21283565
https://doi.org/10.1093/jnci/85.5.365
https://doi.org/10.1093/jnci/85.5.365
http://www.ncbi.nlm.nih.gov/pubmed/8433390
https://doi.org/10.1016/j.jclinepi.2015.08.007
http://www.ncbi.nlm.nih.gov/pubmed/26327487
https://doi.org/10.1371/journal.pone.0243357

PLOS ONE

Anxiety and depression in Ethiopian cancer patients

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Smets EMA, Garssen B, Bonke B, Dehaes JCJM. The Multidimensional Fatigue Inventory (MFI): Psy-
chometric qualities of an instrument to assess fatigue. J Psychosom Res. 1995; 39(3):315-25. hitps://
doi.org/10.1016/0022-3999(94)00125-0 PMID: 7636775

Galindo Vazquez O, Benjet C, Juarez Garcia F, Rojas E, Riveros A, Aguilar JL, et al. Propiedades psi-
cométricas de la Escala Hospitalaria de Ansiedad y Depresion (HADS) en una poblacién de pacientes
oncoldgicos mexicanos [Psychometric properties of the Hospital Anxiety and Depression Scale (HADS)
in a Mexican population of cancer patients]. Salud Mental. 2015; 38(4):253-8. https://doi.org/10.17711/
SM.0185-3325.2015.035.

Villoria E, Lara L. Assessment of the Hospital Anxiety and Depression Scale for cancer patients. Rev
Med Chile. 2018; 146(3):300—7. https://doi.org/10.4067/s0034-98872018000300300 PMID: 29999099

Michopoulos |, Douzenis A, Kalkavoura C, Christodoulou C, Michalopoulou P, Kalemi G, et al. Hospital
Anxiety and Depression Scale (HADS): validation in a Greek general hospital sample. Ann Gen Psychi-
atry. 2008; 7:4. https://doi.org/10.1186/1744-859X-7-4 PMID: 18325093

Lambert S, Pallant JF, Girgis A. Rasch analysis of the Hospital Anxiety and Depression Scale among
caregivers of cancer survivors: Implications for its use in psycho-oncology. Psycho-Oncology. 2011; 20
(9):919-25. https://doi.org/10.1002/pon.1803 PMID: 20669337

Wondie Y, Abawa M. Westernization versus indigenization in the context of global mental health: train-
ing and services in Ethiopia —University of Gondar in focus. J Ment Health. 2020: in press. https://doi.
0rg/10.1080/00207411.2019.164413945

Zeleke WA, Nichols LM, Wondie Y. Mental health in Ethiopia: An exploratory study of counseling align-
ment with culture. Int J Adv Counsel. 2019; 41(2):214-29. https://doi.org/10.1007/s10447-018-9368-5

Chittem M, Norman P, Harris PR. Relationships between perceived diagnostic disclosure, patient char-
acteristics, psychological distress and illness perceptions in Indian cancer patients. Psycho-Oncology.
2013; 22(6):1375-80. https://doi.org/10.1002/pon.3149 PMID: 22930492

Sharour LA, Omari OA, Salameh AB, Yehia D. Health-related quality of life among patients with colorec-
tal cancer. J Res Nurs. 2019; 100(2):174498711984617. https://doi.org/10.1177/1744987119846177

Lee Y, Wu Y-S, Chien C-Y, Fang F-M, Hung C-F. Use of the Hospital Anxiety and Depression Scale
and the Taiwanese Depression Questionnaire for screening depression in head and neck cancer
patients in Taiwan. Neuropsychiatr Dis Treat. 2016; 12:2649-57. https://doi.org/10.2147/NDT.S112069
PMID: 27789953

Arrieta O, Angulo LP, Nufiez-Valencia C, Dorantes-Gallareta Y, Macedo EO, Martinez-Lépez D, et al.
Association of depression and anxiety on quality of life, treatment adherence, and prognosis in patients
with advanced non-small cell lung cancer. Ann Surg Oncol. 2013; 20(6):1941-8. https://doi.org/10.
1245/s10434-012-2793-5 PMID: 23263699

ACTION Study Group. Health-related quality of life and psychological distress among cancer survivors
in Southeast Asia: Results from a longitudinal study in eight low- and middle-income countries. BMC
Med. 2017; 15(1):10. https://doi.org/10.1186/s12916-016-0768-2 PMID: 28081724

Abegaz TM, Ayele AA, Gebresillassie BM. Health related quality of life of cancer patients in Ethiopia. J
Oncol. 2018; 2018:1467595. https://doi.org/10.1155/2018/1467595 PMID: 29849628

Maters GA, Sanderman R, Kim AY, Coyne JC. Problems in cross-cultural use of the hospital anxiety
and depression scale: “no butterflies in the desert”. PLoS ONE. 2013; 8(8):e70975. https://doi.org/10.
1371/journal.pone.0070975 PMID: 23976969

PLOS ONE | https://doi.org/10.1371/journal.pone.0243357 December 3, 2020 15/15


https://doi.org/10.1016/0022-3999%2894%2900125-o
https://doi.org/10.1016/0022-3999%2894%2900125-o
http://www.ncbi.nlm.nih.gov/pubmed/7636775
https://doi.org/10.17711/SM.0185-3325.2015.035.
https://doi.org/10.17711/SM.0185-3325.2015.035.
https://doi.org/10.4067/s0034-98872018000300300
http://www.ncbi.nlm.nih.gov/pubmed/29999099
https://doi.org/10.1186/1744-859X-7-4
http://www.ncbi.nlm.nih.gov/pubmed/18325093
https://doi.org/10.1002/pon.1803
http://www.ncbi.nlm.nih.gov/pubmed/20669337
https://doi.org/10.1080/00207411.2019.164413945
https://doi.org/10.1080/00207411.2019.164413945
https://doi.org/10.1007/s10447-018-9368-5
https://doi.org/10.1002/pon.3149
http://www.ncbi.nlm.nih.gov/pubmed/22930492
https://doi.org/10.1177/1744987119846177
https://doi.org/10.2147/NDT.S112069
http://www.ncbi.nlm.nih.gov/pubmed/27789953
https://doi.org/10.1245/s10434-012-2793-5
https://doi.org/10.1245/s10434-012-2793-5
http://www.ncbi.nlm.nih.gov/pubmed/23263699
https://doi.org/10.1186/s12916-016-0768-2
http://www.ncbi.nlm.nih.gov/pubmed/28081724
https://doi.org/10.1155/2018/1467595
http://www.ncbi.nlm.nih.gov/pubmed/29849628
https://doi.org/10.1371/journal.pone.0070975
https://doi.org/10.1371/journal.pone.0070975
http://www.ncbi.nlm.nih.gov/pubmed/23976969
https://doi.org/10.1371/journal.pone.0243357

