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ABSTRACT
Objectives: Depression is associated with
increased morbidity and mortality rates among
cardiovascular patients. Depressed patients have three
times higher risk of death than those who are not.
We sought to determine the presence of depressive
symptoms, and whether gender and age are
associated with depression among Arab patients
hospitalised with cardiac conditions in a Middle
Eastern country.
Setting: Using a non-probability convenient sampling
technique, a cross-sectional survey was conducted with
1000 Arab patients ≥20 years who were admitted to
cardiology units between 2013 and 2014 at the Heart
Hospital in Qatar. Patients were interviewed 3 days after
admission following the cardiac event. Surveys included
demographic and clinical characteristics, and the Arabic
version of the Beck Depression Inventory Second
Edition (BDI-II). Depression was assessed by BDI-II
clinical classification scale.
Results: 15% of the patients had mild mood
disturbance and 5% had symptoms of clinical
depression. Twice as many females than males suffered
from mild mood disturbance and clinical depression
symptoms, the majority of females were in the age
group 50 years and above, whereas males were in the
age group 40–49 years. χ2 Tests and multivariate
logistic regression analyses indicated that gender and
age were statistically significantly related to depression
(p<0.001 for all).
Conclusions: Older Arab women are more likely to
develop mood disturbance and depression after being
hospitalised with acute cardiac condition. Gender and
age differences approach, and routine screening for
depression should be conducted with all cardiovascular
patients, especially for females in the older age groups.
Mental health counselling should be available for all
cardiovascular patients who exhibit depressive
symptoms.

INTRODUCTION
Cardiovascular diseases (CVD) are the leading
causes of death globally, and incidences of
CVDs are increasing in the developing

Middle Eastern (ME) countries.1–3 It is antici-
pated that from 1990 to 2020, the mortality
rate from ischaemic heart disease in the
Middle East will increase by 146% in females
and 174% in males.1 Depression has been
identified as predictive of both developing car-
diovascular disease, and adverse outcomes
among patients with existing cardiac
disease.4 5 Studies show that depression is asso-
ciated with increased morbidity and mortality
rates among cardiovascular patients.4 5

Depressed patients have a 2.6-fold increase in
cardiovascular-related mortality, and an almost
2.0-fold increase in new cardiovascular events.6

Early detection of, and intervention for,
depression among cardiovascular patients can
reduce cardiovascular morbidity and mortality,
and save healthcare costs. Although there is a
vast amount of information and studies

Strengths and limitations of this study

▪ Depression is associated with increased morbidity
and mortality rates among cardiovascular
patients.

▪ The information reported in this paper will
increase healthcare providers and researchers’
awareness of the presence of depression, and its
association with gender and age among Arab
patients hospitalised with cardiac conditions in
Qatar.

▪ It will help with the promotion of early detection
and treatment for depression not only for Arab
populations in Qatar, but also for patients of
similar ethnocultural backgrounds in the Middle
East region and worldwide.

▪ Non-probability convenience sampling limits the
ability to generalise results from this study.

▪ Even though Beck Depression Inventory Second
Edition has high reliability and validity, it might
not accurately assess/identify depressive symp-
toms among Arabic population.
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regarding depression and its treatment among cardiovas-
cular patients in the North American and European coun-
tries, depression and its management among Arab
cardiovascular patients in ME region are not well under-
stood. The objective of this study was to gain information
about the prevalence of depression or mood disturbances,
and to find ways to effectively manage depression by iden-
tifying factors associated with depression among Arab car-
diovascular (CV) patients.7 In this paper, we report the
presence of depression, and the association of gender and
age with depression among Arab patients hospitalised with
cardiac conditions in Qatar. Situated on the Gulf coast of
the Arabian Peninsula, with a population of nearly 2
million, the State of Qatar8 has the world’s fastest growing
economy (19.4% in 2010) and the highest gross domestic
product per capita due to its abundant oil and natural gas
revenues.

METHODS
Using a non-probability convenient sampling tech-
nique, self-identified Arabic speaking adult patients,
20 years and above, who were admitted with confirmed
diagnosis of CVD/CAD to one of four cardiology units
(chest pain unit, CCU, two Cardiology Floor units)
between 2013 and 2014 at the Heart Hospital in Qatar
were invited to participate in this cross-sectional survey
by the highly trained research assistants fluent in
English and Arabic. Patients were approached 3 days
after admission, and interviewed when in stable condi-
tion. Survey questionnaires included demographic and
clinical characteristics, history of mental health, cardio-
vascular disease risk factors and the self-reported Beck
Depression Inventory Second Edition (BDI-II)—a
21-item self-report instrument rated on a four-point
scale (0–3). The BDI-II has been highly recommended
as a standard tool for assessment of early depression in
hospitalised cardiac patients.9 BDI-II has been trans-
lated into Arabic, and tested for its reliability and valid-
ity in four Arab countries which were Egypt, Saudi
Arabia, Kuwait and Lebanon.10 Furthermore, BDI-II
instrument has been used as a tool for assessment of
depression among inpatients at the General Hospital,
Department of Psychiatry, Qatar, and was available for
use in the survey. A factor analysis was performed with
varimax rotation.
Prior to conducting the full-scale survey, the question-

naire was field tested with 30 participants (age 20 years
and above); data collected from these participants were
not included in the full survey. Based on the results of
the field tested study, the data collection protocol and
the survey instruments were refined by the research
team members, expert cardiologists and psychologist for
clarity and comprehensiveness. Depression was assessed
and categorised according to BDI-II clinical classification
scale: normal ≤10, mild 11–16 and depressed ≥17.
Patients who scored ≥17 on the BDI-II (suggesting

symptoms of clinical depression) were offered psychi-
atric assistance.
Data analyses were conducted by two senior biostatisti-

cians using SPSS V.20. Descriptive statistics analyses
(mean, SD for interval variables, and frequency with per-
centages for categorical variables) were performed for
the study variables, where appropriate. χ2 Tests were
applied to test for associations between sociodemo-
graphic factors and dependent variable (clinical classifi-
cation of BDI-II scores—ie, normal ≤10, mild 11–16,
depressed ≥17). Multicollinearity testing was performed
before introducing independent variables into the multi-
variate analysis. Simultaneous multivariate ordinal logis-
tic regression analyses were performed to further assess
the association of preselected sociodemographic factors
with the dependent variable (clinical classification of
BDI-II scores—ie, normal ≤10, mild 11–16, depressed
≥17). All statistical tests were two-sided with significance
established at an α of 0.05 levels.11 Owing to ordinal
nature of depression which is measured by BDI-II
(1=normal, 2=mild mood disturbance, 3=clinical depres-
sion), ordinal logistic regression analysis was performed.
The test of parallel regression assumption for ordinal
logistic regression was satisfied (χ2(46)=29.28, p=0.974),
which indicates that it is valid to use ordinal logistic
regression in our analysis.
Written informed consent was waived, but verbal

consent to participate in the study was obtained from each
participant. Although the information obtained from the
study participants was not de-identified, participants were
assured that all information would be confidential. No
incentive was given to participants of the study.

RESULTS
Selected demographic characteristics of participants
One thousand and twenty (n=1020) patients who met
the study’s inclusion criteria were invited to participate
in the study, of which 1000 patients participated in a
30 min face-to-face interview (response rate 98%).
Almost half of the study’s participants were Qatari
nationals (male 42%; female 54%). Citizens of the
Levant countries (Syria, Lebanon, Palestine, Jordan),
and North African countries (Egypt, Libya, Tunisia,
Algeria, Morocco) constituted 20% and 18% of the par-
ticipants, respectively. The rest of participants were from
the Gulf Cooperation Council (GCC) and other
countries.
Participants included 688 (69%) males and 312 (31%)

females, and were between the ages of 20 and 92 years
(M=58.2 years, SD=12.7, n=1000). Sixty-one per cent of
female participants and 45% of male participants were
over the age of 60 years. In the younger age group of 40–
49 years there were twice as many male (18%) than
female (9%) patients. The majority of the participants
(74% males and 81% females) had resided in Qatar for
more than 10 years. Almost all participants were Muslim,
with ∼50% regarding themselves as being ‘active’ in the
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practice of their religion. The majority of male partici-
pants were married (90%), and 10% were without a
spouse. However, among the female participants, 48%
were married while 52% were without a spouse (table 1).
Many of these patients had multiple diagnoses of car-

diovascular problems at the current hospital admission.
Almost half of the patients had coronary artery disease
(CAD; 54%) and acute coronary syndrome (46%); 29%
also had heart failure, and 28% had acute myocardial
infarction.

Prevalence of depression among study’s participants
Compared to studies from the Middle East region which
reported incidences of depression ranging from as low
as 4.5% to as high as 66% among patients with CVD and

chronic illness,7 in this study, the overall mean of BDI-II
score was 6.5 (SD=6.3) of which 20% of the participants
scored more than 10 on the BDI-II, indicating the pres-
ence of at least a mild mood disturbance to extreme
depression. Almost twice as many female (30%, n=312)
than male (16%, n=688) patients reported a BDI-II score
of ≥11, indicating symptoms of mild mood disturbance
(11–16) and clinical depression (≥17). Reliability analysis
was performed on BDI-II—21 items, and this yielded a
Cronbach’s α of 0.81. Furthermore, 23% of the female
participants considered themselves depressed as opposed
to 15% of the males who felt the same. Less than 10% of
both male and female patients (n=1000) had a history of
depression. Of the 63 patients who reported the number
of years they had been diagnosed with depression, 51%
males and 29% females had been diagnosed with depres-
sion for 5 years or less while 49% males and 71% females
had been diagnosed with depression for more than
5 years. Among the patients who were assessed as having
mood disturbance (n=144) and symptoms of depression
(n=58), 39 patients reported taking antidepression medi-
cation. While the majority of patients were not taking anti-
depressant medication, the proportion of female
participants (3%) who were taking antidepressants was
twice that for males (1%) (table 2).

Association between gender, age and depression
Univariate and χ2 analyses indicated that dependent
factors (clinical classification of BDI-II scores—ie,
normal ≤10, mild 11–16, depressed ≥17) were statistic-
ally significantly related to gender (χ2(2,N=1000)=26.56,
p<0.001) and age (χ2 (8, N=1000)=20.15, p=0.01)
among the study’s participants.

Table 1 Selected demographic characteristics of

participants

Variables

Male

(n=688)

Female

(n=312)

Age (years; n=1000)

20–39 62 (9%) 18 (6%)

40–49 121 (18%) 27 (9%)

50–59 198 (29%) 77 (25%)

60–69 176 (26%) 115 (37%)

70+ 131 (19%) 75 (24%)

Nationality (n=1000)

Qatari 286 (42%) 169 (54%)

Levant 140 (20%) 62 (20%)

North Africa 143 (21%) 29 (9%)

Other GCC 38 (6%) 23 (7%)

Other 81 (12%) 29 (9%)

Years of residence in Qatar (n=989)

≤5 127 (19%) 53 (17%)

6–10 49 (7%) 7 (2%)

>10 504 (74%) 249 (81%)

Religion (n=1000)

Muslim 674 (98%) 311 (99.7%)

Other 14 (2%) 1 (0.3%)

Religion practice (n=995)

Active 278 (41%) 182 (59%)

Somewhat active 347 (51%) 116 (37%)

Not active 59 (8%) 13 (4%)

Marital status (n=1000)

Single 40 (6%) 12 (4%)

Married 619 (90%) 151 (48%)

Divorced/separated/widowed 29 (4%) 149 (48%)

Patient education (n=1000)

No school 91 (13%) 126 (40%)

Primary/junior School 173 (25%) 98 (31%)

High/trade school 158 (23%) 50 (16%)

University/above 266 (39%) 38 (12%)

Patient occupation (n=1000)

Unemployed/retired/student 264 (38%) 38 (12%)

Home-maker 0 251 (80%)

Self-employed 56 (8%) 1 (0.3%)

Unskilled worker 39 (6%) 0

Skilled worker 329 (48%) 22 (7%)

GCC, Gulf Cooperation Council.

Table 2 Self-reported prevalence of depression

Variables

Male

n=688 (69%)

Female

n=312 (31%)

BDI-II depression category (n=1000)

Normal 579 (84%) 219 (70%)

Mild mood disturbance 80 (12%) 64 (21%)

Clinical depression 29 (4%) 29 (9%)

Patient considers him(her)self depressed (n=1000)

No 585 (85%) 240 (77%)

Yes 103 (15%) 72 (23%)

History of depression (n=1000)

No 643 (93%) 286 (92%)

Yes 45 (7%) 26 (8%)

Years diagnosed with depression (n=63)

≤5 20 (51%) 7 (29%)

>5 19 (49%) 17 (71%)

Family members with depression (n=999)

No 639 (93%) 284 (91%)

Yes 49 (7%) 27 (9%)

Patient taking depression medication at the time of

interview (n=1000)

No 680 (99%) 303 (97%)

Yes 8 (1%) 9 (3%)

BDI-II, Beck Depression Inventory Second Edition.
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We further investigated the association between sociode-
mographic variables and gender broken down by three
depression outcomes. Table 3 shows that male patients
with mild mood disturbance were predominantly from the
age groups of 40–49 (26%), 50–59 (26%) and 60–69 years
(29%) whereas females were from the age groups of 50–59
(30%) and 60–69 years (39%). The majority of male
patients with clinical depression were younger, in the age
group 40–49 years (41%), whereas females were in the
older age groups of 50 years and older.
Many male patients with mild mood disturbance were

highly educated (47.5%) and most of them were skilled
workers (64.3%). On the other hand, the majority of
female patients with mild mood disturbance were home-
makers (74.6%), and only 17.2% of them had university
level of education. Male patients with clinical depression
were also highly educated (52%) and more than half of
them were unemployed/retired (60%). Female patients
with clinical depression who had no schooling were
48%, and most of them were home-makers (82%).
Gender was statistically significantly related to all

selected sociodemographic variables for each depression
category except nationality for clinical depression group.
As we have previously mentioned, the test of parallel

regression assumption for ordinal logistic regression was
satisfied (χ2(46)=29.28, p=0.974) which allowed us to use
ordinal logistic regression in our model. Table 4 reports
selected independent variables that might predict
depression among participants.
Data analysis indicated that female participants had

almost three times the odds of having depressive symp-
toms than male participants. Participants who were not
Qatari citizen have higher depression odds compared to
a Qatari citizen. Participant citizens of Levant countries
(Syria, Lebanon, Palestine and Jordan) in the 20–39 and
50–59 years age groups or having family history of
depression were twice as likely to experience depressive
symptoms than those who were not. Although more
female participants in the older age group of 50 years
and older were assessed as having mild mood disturb-
ance and clinical depression; participants between the
ages of 40–49 years had two to four times the odds of
experiencing depression than those who were not. As
expected, participants with history of depression had the
highest odds of having depression after a cardiac event.
Even though monthly income is not found as a pre-
dictor of depression (χ2(5)=4.630, p=0.463) although
controlling for the other socioeconomic factors, partici-
pants who perceived they were having financial stress
and less financial support had twice the odds of having
depressive symptoms than those who were not.

DISCUSSION
The results of our study indicate that 20% of the 1000
patients with confirmed CVD diagnosis experienced
mild to extreme depression. This is lower than what has
been reported in similar studies on Caucasian

populations which suggest that 20–45% of cardiac
patients suffered clinically depressive symptoms.12–14 As
previously mentioned, compared to studies from the
Middle East region which reported incidences of depres-
sion among patients with CVD and chronic illness
ranging from 4.5% to 66%,7 our survey indicates 80% of
the patients had no depressive symptoms, 15% of the
patients had mild mood disturbance and 5% had symp-
toms of clinical depression as assessed by the BDI-II.
However, it is important to note that 17% of participants
considered themselves as ‘depressed’. It is possible that
false negative occurs when the test of BDI-II reports a
negative result for a patient who actually has depression.
Despite that BDI-II has high reliability and validity, it has
been pointed out that BDI-II has good sensitivity, but
low specificity.15 Thus it is important that mental health
services/counselling be available and offered to patients
who consider themselves as ‘depressed’.
Concurrent with other studies from the Middle East

region which show significantly greater Arab females suf-
fered from depressive symptoms compared to male
counterparts,16 17 our study found that almost twice as
many female patients than male patients were assessed
as having mild mood disturbance and clinical depres-
sion. It has been suggested that gender inequality,
including limited opportunities for education and
employment, early and arranged marriages, conservative
attitudes towards sexuality and financial stress contribu-
ted to psychological risk among Arab women.17 18 Thus
Arab female cardiac patients have increased risk of
being depressed. Depression will significantly impact
their disease prognosis, outcomes and quality of life.
Findings from a recent study indicated half of the

hypertensive patients with clinical depression were in a
younger age group of 40–59 years old.19 Evidence has
also suggested that depression is most likely to affect
young and middle-aged patients in the age bracket of
35–50 years, and is less prevalent in patients aged
65 years and older;19 20 however, it is important to note
that the prevalence of CVD increases with age.19 21 Our
study shows that 61% of patients suffering from mild
mood disturbance were aged between 50–69 years while
almost half of the patients with clinical depression were
younger, aged between 40–59 years. We anticipate that
socioeconomic factors and financial stress might be a
risk factor for depression among younger working age
group.11 In line with Ossola et al’s22 study which partly
confirms the risk of depression in the late life of the
general population, our data also indicated that for both
mild mood disturbance and clinical depression, more
females tended to be 60 years and older as compared to
the male patients.
As part of the study’s protocol, patients who scored

≥17 on the BDI-II (suggesting symptoms of clinical
depression) were offered psychiatric assistance. Of these
patients, approximately half of both male and female
patients refused psychiatric assistance. It is important to
note that of those patients who refused psychiatric
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Table 3 Association between selected sociodemographic factors with gender broken down by depression categories

Normal (0–10) Mild mood disturbance (11–16) Clinical depression (≥17)

Variables

Male

N =579

Female

N =219 p Value

Male

N =80

Female

N=64 p Value

Male

N=29

Female

N=29 p Value

Nationality

Qatari 251 (43.4) 122 (55.7) χ2(4, N=798)=20.8,
p<0.01*

20 (25) 34 (53.1) χ2(4, N=144)=12.07,
p=0.02*

15 (51.7) 13 (44.8) χ2(4, N=58)
=6.3, p=0.18Other GCC 32 (5.5) 18 (8.2) 5 (6.2) 3 (4.7) 1 (3.4) 2 (6.9)

Levant 109 (18.8) 38 (17.4) 26 (32.5) 13 (20.3) 5 (17.2) 11 (37.9)

North Africa 116 (20) 18 (8.2) 21 (26.2) 10 (15.6) 6 (20.7) 1 (3.4)

Other 71 (12.3) 23 (10.5) 8 (10) 4 (6.2) 2 (6.9) 2 (6.9)

Age (years)

20–39 50 (8.6) 10 (4.6) χ2(4, N=798)=18.4,
p<0.01*

8 (10) 2 (3.1) χ2(4, N=144)=11.8,
p=0.02*

4 (13.8) 6 (20.7) χ2(4, N=58)=14.9,
p<0.01*40–49 88 (15.2) 20 (9.1) 21 (26.2) 6 (9.4) 12 (41.4) 1 (3.4)

50–59 169 (29.2) 51 (23.3) 21 (26.2) 19 (29.7) 8 (27.6) 7 (24.1)

60–69 151 (26.1) 82 (37.4) 23 (28.8) 25 (39.1) 2 (6.9) 8 (27.6)

70+ 121 (20.9) 56 (25.6) 7 (8.8) 12 (18.8) 3 (10.3) 7 (24.1)

Patient education

No school 84 (14.5) 89 (40.6) χ2(3,N=798)=90,
p<0.01*

5 (6.2) 23 (35.9) χ2(3, N=144) =27,
p<0.01*

2 (6.9) 14 (48.3) χ2(3, N=58)=17.9,
p<0.01*Primary/junior school 146 (25.2) 68 (31.1) 19 (23.8) 20 (31.2) 8 (27.6) 10 (34.5)

High/trade school 136 (23.5) 38 (17.4) 18 (22.5) 10 (15.6) 4 (13.8) 2 (6.9)

University/above 213 (36.8) 24 (11) 38 (47.5) 11 (17.2) 15 (51.7) 3 (10.3)

Patient occupation

Unemployed/retired/student 227 (45.1) 23 (10.5) χ2 (2, N=722)=551.6,
p<0.001*

25 (35.7) 13 (20.6) χ2(2, N=133)=87.4,
p<0.001*

12 (60.0) 2 (6.9) c2(2, N=49)=32.87,

p<0.001*Home-maker 0 (0) 180 (82.2) 0 (0) 47 (74.6) 0 (0) 24 (82.8)

Skilled worker 276 (54.9) 16 (7.3) 45 (54.3) 3 (4.8) 8 (40.0) 3 (10.3)

Patient employment-fulltime

No 273 (47.2) 206 (94.1) χ2(1, N=798)=145,
p<0.01*

31 (38.8) 62 (96.9) χ2(1, N=144)=50.9,
p<0.01*

1 (51.7) 26 (89.7) χ2(1, N=58)=10.1,
p=0.02*Yes 306 (52.8) 13 (5.9) 49 (61.2) 2 (3.1) 14 (48.3) 3 (10.3)

*Significant at 0.05 level; numbers within the brackets below cell frequencies count are column percentages.
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assistance (n=31), approximately half of them (n=15)
described themselves as ‘depressed’. Similar to the atti-
tude in many parts of the world, in the Middle East too
mental health problems have been stigmatised, and
patients have been reported to be very concerned about
the damaging consequences and social shame of
seeking treatment for themselves or their families.23–25

It has been reported that patients are concerned that
mental illnesses might hinder their employment/promo-
tion chances, and females often worry that their marital
prospects or current marital relationship might be
adversely impacted.26 It is possible that stigma and
anticipated negative social consequences associated with
being diagnosed with a mental illness had led to refusal
of psychiatric assistance.
In conclusion, depression significantly contributes to

the CV mortality and morbidity; to prevent an increase
in number of CV patients with depression, identification
of factors that might contribute to psychological distur-
bances in cardiac patients is necessary. There is a need
to raise awareness of mental health issues, and to reduce
social stigma that prevent help seeking behaviour so that
basic but critical intervention can be implemented to
prevent and treat depression in this population. As this
study’s findings indicate, older Arab women are more
likely to develop mood disturbance and depression after
being hospitalised with acute cardiac condition. We rec-
ommend (1) healthcare providers should be aware of

this problem, and integrate gender and age differences
approach into their clinical practice; (2) routine system-
atic screening for depressive symptoms should be con-
ducted with all cardiovascular patients, especially
for female in older age groups; and (3) mental health
counselling should be available and offered to all cardio-
vascular patients who exhibit depressive symptoms.
Non-probability convenience sampling limits the

ability to generalise the findings from this study. Even
though BDI-II has high validity, it might not be accur-
ately able to assess or identify depressive symptoms
among Arabic population. However, the information
reported in this paper will increase healthcare providers’
awareness of depression, and its association with gender
and age among Arab cardiac patients in Qatar. The
results of this study give insights into the detection of
and treatment for depression among Arab cardiac
patients that can be applied to patients with similar
sociocultural backgrounds throughout the Middle East
and globally.
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Table 4 Association between selected significant factors and depression

Predictors of depression

(1=normal, 2=mild, 3=severe)

Test statistics and associated

degree of freedom Adjusted OR (95% CI) p Value

Female χ2(1)=4.18, p=0.041 2.75 (1.05 to 7.24) 0.041

Age group χ2(4)=11.10, p=0.026
20–39 2.16 (0.74 to 6.36) 0.161

40–49 4.08 (1.72 to 9.69) 0.001

50–59 2.04 (0.94 to 4.43) 0.073

60–69 1.81 (0.86 to 3.83) 0.118

70 and older 1.00

Nationality χ2(4)=5.87, p=0.015
Other 1.18 (0.45 to 3.12) 0.743

Other GCC 1.40 (0.48 to 4.07) 0.532

Levant 2.20 (0.98 to 4.93) 0.056

North Africa 1.30 (0.49 to 3.44) 0.597

Qatari 1.00

History χ2(1)=25.14, p<0.001 5.60 (2.92 to 10.77) <0.001

Family history χ2(1)=5.63, p=0.018 2.23 (1.18 to 4.20) 0.018

Financial stress χ2(1)=6.51, p=0.011 2.01 (1.18 to 3.46) 0.011

Financial support χ2(4)=14.46, p=0.006
Excellent 0.89 (0.27 to 2.95) 0.845

Good 1.00 (0.38 to 2.69) 0.994

Fair 2.39 (0.96 to 5.93) 0.060

Poor 1.01 (0.35 to 2.96) 0.985

Very poor 1.00

Model summary

–2 Log-likelihood Cox and Snell R2 Nagelkerke R2

746.219 0.162 0.236
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