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Abstract

Purpose This study aimed to address knowledge gaps about post-traumatic stress disorder (PTSD) in mid-age and older
adults, with particular attention to the relationship of PTSD with nutrition and with ethnicity and immigrant status.
Methods Binary logistic regression analysis of weighted comprehensive cohort data from the baseline Canadian Longitudi-
nal Study on Aging (CLSA; n=27,211) was conducted using the four-item Primary Care-PTSD tool (outcome) and immi-
grant status by ethnicity (Canadian-born white, Canadian-born minority, immigrant white, immigrant minority). Covariates
included various social, economic, nutrition and health-related variables.

Results After controlling for socioeconomic and health variables, immigrants from minority groups had significantly higher
odds of PTSD compared to their Canadian-born counterparts, whereas white immigrants had lower odds of PTSD. These
relationships were significantly robust across seven cluster-based regression models. After adjusting for ethnicity/immigrant
status, the odds of PTSD were higher among those earning lower household incomes, widowed, divorced, or separated
respondents, ever smokers, and those who had multi-morbidities, chronic pain, high nutritional risk, or who reported daily
consumptions of pastries, pulses and nuts, or chocolate. Conversely, those 55 years and over, who had high waist-to-height
ratio, or who consumed 2-3 fiber sources daily had significantly lower odds of PTSD.

Conclusion Interventions aimed at managing PTSD in mid-age and older adults should consider ethnicity, immigrant status,
as well as socioeconomic, health, and nutrition status.

Keywords Older adults - Immigration - Ethnicity - Determinants of health - Nutrition - CLSA - Post-traumatic stress
disorder - PTSD
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DSM-5 Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition

OR Odds ratio

PC-PTSD Primary Care Post-Traumatic Stress Disorder
(scale)

SPSS Statistical Package for the Social Sciences

T-score Bone density test score

WHR Waist-to-hip ratio

CLSA Canadian Longitudinal Study on Aging

PTSD Post-traumatic stress disorder

Introduction

Post-traumatic stress disorder (PTSD) is a syndrome that
develops after exposure to traumatic event(s) such as threat-
ened or actual death, serious injury, and/or sexual violence
[1]. PTSD can develop from direct experience, witnessing
of a traumatic event, learning of a traumatic event that hap-
pened to someone close, or from extreme exposure(s) to the
details of a traumatic incident [2]. A wide range of experi-
ences can result in PTSD including childhood maltreatment,
accidents, exposure to war, violence, and conflict. PTSD
results in clinically significant distress and/or impairment
of daily functioning (i.e., capacity to work, social inter-
action). The lifetime prevalence estimates of PTSD have
been estimated as 6.1% in the United States [3] and 9.2%
in Canada [4]. Among groups that have had high exposure
to violence and conflict, such as refugees, the prevalence of
PTSD can be much higher with estimates close to 30% [5].
Other groups, particularly those who have endured exposure
to combat and/or sexual abuse, are also more likely to expe-
rience PTSD (>25-50%) than the general public [6]. PTSD
can result in a wide range of negative outcomes including
insomnia, greater difficulties in progressing in education and
career [7, 8], increased risk for unemployment and home-
lessness [9], and problematic relationships [8]. PTSD is
associated with substantial indirect costs to the economy due
to lost work and health care-related needs [7]. For instance,
in Canada there is an estimated $21 billion per year loss in
productivity directly associated to PTSD [8].

Vulnerability to PTSD has been shown to differ by vari-
ous social determinants of health. The lifetime prevalence
of PTSD in women is twice that of men [6, 10-12]. Women
are believed to be more prone to PTSD due to their height-
ened risk of exposure to sexual abuse. The age at which
the peak prevalence of PTSD occurs varies by gender, with
the prevalence of PTSD being highest among men in their
early 40s and women in their early 50s [11]. The preva-
lence of PTSD is lower among individuals who are married
[13, 14], those who are more educated [15, 16] and those
who have higher socio-economic status [17]. Individuals
with greater social support are less likely to develop PTSD
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after experiencing trauma [18]. Studies have shown a strong
association between PTSD and comorbid conditions, includ-
ing depression, anxiety, and substance use disorders (such
as alcoholism) [6, 19-23]. Recovery from PTSD is more
rapid among those who experience a non-intentional injury
vs those who have had an intentional injury inflicted upon
them during the traumatic event [24, 25].

PTSD has been reported to be associated with a wide
range of health issues including neurological (e.g., epilep-
tic seizures), gastrointestinal (e.g., ulcers), autoimmune,
metabolic and/or joint/bone conditions [22, 26]. PTSD
may also elevate the risk of subsequent suicidal ideation,
suicidal attempt, and death by suicide [8, 27]. The preva-
lence of chronic pain is higher among those with PTSD than
among those who do not have a diagnosis of PTSD [28,
29]. Chronic pain, particularly when it is a consequence of
a traumatic event, exacerbates PTSD [30]. These reported
relationships may be due to alterations in the gut micro-
biome, hypothalamic—pituitary—adrenal (HPA) axis, and
sympathetic nervous system, as well as processes of inflam-
mation and oxidative stress [31].

PTSD, and its associated health outcomes, may also be
moderated or mediated by a wide range of health behaviors.
PTSD and the use of substances, such as cigarettes [32] and
alcohol [33], have been reported to be highly comorbid as
individuals use these as mechanisms to self-medicate [34].
Some cross-sectional studies have found that PTSD is asso-
ciated with obesity [35] and one prospective study reported
that those with PTSD gained more weight than their peers
who did not have PTSD [36]. The effects of trauma, such as
sensory issues, hyperarousal, being easily startled, and feel-
ings of numbness, have been shown to influence appetite and
eating [37]. Potential mechanisms that may contribute to the
relationship between PTSD and obesity include using food
as a negative coping behavior [38], gut dysbiosis [39], HPA
disruption [35, 40], cortisol stimulation [41], and inflamma-
tion [42]. Some of these associations may be influenced by
PTSD-induced changes in sleep and metabolism; both are
factors that are associated with obesity [38]. Specific studies
examining the relationship between nutrition and PTSD are
limited. Preliminary studies suggest that certain nutrients
such as B vitamins (i.e., vitamin B, and folic acid), anti-
oxidants (i.e., vitamin C), essential fatty acids (i.e., omega-3
fatty acids), zinc, magnesium, curcumin, and probiotics have
therapeutic potential in modulating various physiological
alterations associated with PTSD [43—-46].

The relationship between immigrant status, ethnicity,
and PTSD warrants greater research attention. Immigrants
include refugees, displaced persons, uprooted people, and
economic migrants [47]. From 2000 to 2017, the number
of international migrants has increased by 85 million (49%)
[48]. Regardless of the reason for migration, stressful life
events often precede or co-occur with the process, such
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as pre-immigration exposure to stressful and traumatizing
experiences [49, 50]. Migrant status is often associated with
acculturative stress, discrimination, geographic segregation,
reduced social networks and supports, urban violence, abuse
by law enforcement officers, separation from families, food
insecurity, poor mental health, and changes in diet quality
[51-53]. Refugees have a much higher prevalence of devel-
oping PTSD compared to the general population [54-56].
Several studies indicate that the incidence of mental health
outcomes such as psychological distress [57] and PTSD [58]
among a diversity of ethnic immigrant groups has increased
worldwide [59].

To better understand the mental health of immigrants,
research is needed about PTSD and factors which contribute
to its manifestation, particularly among racial/ethnic groups
to develop an evidence base which can better contribute to
health practice and policies [60, 61]. Using Canadian Lon-
gitudinal Study on Aging data, PTSD and its relationships
with ethnicity and immigrant status were analyzed while
controlling for a number of covariates that included socio-
economic status, physical health (e.g., multi-morbidity),
health behaviors (e.g., substance use, physical activity),
over-nutrition (e.g., disease risk), poor nutrition status (e.g.,
handgrip strength, nutrition screen scores, body composi-
tion, anemia screen), and dietary intake. Based on current
understandings from the literature, the study was directed by
three research questions:

1. Does the prevalence of PTSD vary by ethnicity
and immigrant status among those aged 45-85 years?

2. Are the associations between ethnicity and immi-
grant status and PTSD attenuated by a wide range of
health determinants?

3. Are there other determinants of health that are signifi-
cantly associated with PTSD after controlling for ethnic-
ity and immigrant status?

Materials and methods
Participants

Details about the participants have been discussed elsewhere
[62-66]. For this investigation, the baseline (2012-2015)
comprehensive data of the Canadian Longitudinal Study
on Aging (CLSA) was utilized. This dataset includes bio-
logical, medical, psychological, social, lifestyle, and eco-
nomic measures of Canadians aged 45-85 years [66]. The
sampling framework for the comprehensive portion of the
CLSA included a random selection of households within
50 km of 11 data collections sites [67—-69]. The data collec-
tion sites were in cities in 7 of Canada’s 10 provinces. If the
households included an eligible member between the age

of 45-85 years, they were asked to participate. It is impor-
tant to note that the response rate was very low (10%) and
predominantly well-educated individuals, and therefore, the
CLSA comprehensive sample may not be representative of
the Canadian population.

Participants in the comprehensive data set (n=30,097)
completed in-home interviews and had a wide range of
physical assessment measures taken at specific study sites
[70]. The final sample size with complete data was 27,211.
The study protocol of the CLSA has been approved by 13
research ethics boards across Canada. Details about the
study are available at www.clsa-elcv.ca. The secondary
analysis of CLSA data conducted in this paper was approved
by the University of Toronto’s Health Sciences Research
Ethics Board.

Measures
Dependent variable

Post-traumatic stress disorder (PTSD): The four-item Pri-
mary Care Post-Traumatic Stress Disorder (PC-PTSD) tool
was used to screen for PTSD [71]. The PC-PTSD includes
4 questions with yes/no responses about DSM-1V PTSD
symptoms and experiences in the last month. The screen
begins with an introduction to orient respondents to trau-
matic events. If participants responded in the affirmative to
at least three questions, they are considered to have screened
positive for PTSD [72].

Independent variables

Ethnicity/Immigrant Status: A four-level variable was gener-
ated to assess differences in the prevalence of PTSD among
those born in Canadians and immigrants: (1) Canadian-
born white; (2) Canadian-born visible minority member;
(3) immigrant white; and (4) immigrant visible minority
member.

Covariates

Demographic, social, economic, health, and nutrition-related
variables that could potentially attenuate the relationship
between PTSD and immigration status were also examined
in the analysis and are detailed in Supplementary Table 1.

Statistical analysis

All analyses were completed using SPSS Version 25. As
a modification of the model-based approach, an adjusted
weight variable was applied to provide estimates that are
representative of the total population of Canadians between
45 and 85 years. In keeping with recommended strategies for
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complex national surveys [73], the adjusted weight was cre-
ated by dividing the population-based weight by the average
weight for the subsample of 27,211 respondents. Weighted
percentages were used to describe the entire sample and
unweighted sample sizes were also presented. Descriptions
of the sample when stratified by presence and absence of
PTSD were based on weighted means. Adjusted odds ratios
were derived using binary logistic regression to examine
associations between ethnicity and immigrant status and
PTSD while adjusting for the covariates. An interaction term
of gender by ethnicity/immigrant status was not significant
in the regression analyses (p =0.849), and therefore, logistic
regression estimates are reported for both sexes together.
Seven stepwise models were analyzed by entering seven
clusters of factors, respectively, based on the core model
with age, sex and ethnicity/immigrant status adjusted (Model
1): demographic and socioeconomic variables (Model 2),
health characteristics (Model 3), health behavior variables
(Model 4), over-nutrition and poor nutrition status indicators
(Model 5), and dietary intake measures (Model 6). The final
model was adjusted for all of the aforementioned variables
(Model 7). For the final logistic regression model, diagnos-
tics and model fit measures were applied that included the
Omnibus Test of Model Coefficients and Nagelkerke’s R>.

Results
Description of sample

The sample mainly consisted of Canadian-born residents
(n=22,448; 82.5%), 45-65 years (n=16,006; 58.8%), earn-
ing between C$20,000-$99,999/year (n=15,977; 58.7%),
in a relationship (n=18,877; 69.4%), and who had earned
a post-secondary diploma or degree or above (n=21,148;
77.7%) (Table 1). The proportion of women is slightly
higher than men (women: 50.6%; men: 49.4%).

With reference to health-related characteristics, the
majority of participants had at least one health condition
(n=22,302; 82.0%), a form of hypertension or were taking
anti-hypertensive medication (n=14,728; 54.1%), reported
having no chronic pain (n=20,596; 75.7%), did not drink
excessive amounts of alcohol (n=17,598; 64.7%), and indi-
cated they had never or seldom engaged in light sports or
recreational activities in the past 7 days (n=23,289; 85.6%).
A slightly higher proportion of participants smoked more
than 100 cigarettes in their lifetime compared to those who
did not (n=14,507; 53.3%).

Based on the nutrition status prevalence estimates, most
respondents tended to carry excess weight (BMI > 25,
n=18,936; 69.6%) and, based on BMI and WHR measures,
were at risk for developing chronic conditions (n=19,239;
70.7%). Most of the sample did not report indications of
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poor nutrition status (> 58% across measures for normal/
healthy status categories).

With reference to the dietary intake measurements, the
majority of respondents tended to consume low amounts of
fiber (<2 servings/day; n=21,656; 79.6%), pulses and nuts
(< 1 serving/day; n=15,048; 55.3%), fruits and vegetables
(<4 servings/day; n=20,289; 74.6%), and calcium contain-
ing foods with high vitamin D content (<2 servings/day;
18,376; 67.5%). All demographic, social, economic, health,
nutrition status, and dietary intake measurements showed
significant associations with PTSD (p’s <0.05); the excep-
tion being binge drinking, bone density scores, and anemia
screen, as well as intakes of omega-3 eggs, pure fruit juice,
salty snack intakes, and calcium sources with low vitamin
D content.

Multivariable analysis

Research Question #1: Does the prevalence of PTSD
vary by ethnicity and immigrant status among those
aged 45-85 years?

The prevalence of PTSD among visible minority immi-
grants (7.5%) was more than double that of white immigrants
(3.6%, p<0.001), and approximately 50% higher than whites
born in Canada (5.6%, p=0.008), but did not differ signifi-
cantly from that of Canadian-born visible minority members
(4.9%, p=0.19), possibly due to the small sample size of the
latter. Canadian-born whites had significantly higher preva-
lence of PTSD than white immigrants (p <0.001). There was
no significant difference in prevalence of PTSD by visible
minority status among those born in Canada (p =0.62), nor
between Canadian-born minorities and immigrant whites
(p=0.233).

In the final model of the logistic regression (Please see
Table 2), in comparison to whites born in Canada, immi-
grants from visible minority groups (Table 2) had higher
odds of PTSD (OR 1.47, 95% CI 1.14-1.90, p <0.001).
Conversely, white immigrants had 26% lower odds of PTSD
(OR 0.74, 95% CI 0.61-0.90, p=0.003) when compared
to whites born in Canada. Canadian-born visible minority
respondents did not differ significantly from whites born
in Canada. In the base model (Model 1; variables ethnic-
ity and immigrant status, age, sex), compared to Canadian-
born whites, immigrant whites had lower odds of PTSD (OR
0.73, p<0.05,95% CI 0.61-0.88) (see Fig. 1b) while immi-
grant visible minorities had higher odds of PTSD (OR 1.26,
p=0.058, 95% CI 0.99-1.60) but this was not significant
(see Fig. 1c). Supplemental analyses, not shown, indicate
that compared to white immigrants, both visible minor-
ity immigrants (OR 1.72, p <0.001, 95% CI 1.29-2.30)
and Canadian-born whites (OR 1.37, p=0.001, 95% CI
1.13-1.65) had higher odds of PTSD. Canadian-born visible
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Table 1 Description of sample characteristics by PTSD screen (n=27,211)

Variables Total PTSD positive PTSD negative PGl
Unweighted Unweighted Unweighted n=25,888 p value
n=27211 n=1,323
n % n % weighted n % weighted

Demographic, social, and economic factors

Ethnicity/immigrant status

Canadian-born white? 22,196 81.6 1123 5.6 21,073 94.4 33.6 (3),<0.001
Canadian-born visible minority® 252 0.9 12 4.9 240 95.1
Immigrant white® 3865 14.2 125 3.6 3740 96.4
Immigrant visible minority? 898 33 63 7.5 835 92.5
Sex
Men 13,439 494 449 39 12,990 96.1 124.1 (1),<0.001
Women 13,772 50.6 874 6.9 12,898 93.1
Age
45-55 years 6988 25.7 457 6.4 6531 93.6 70.1 (3),<0.001
56-65 years 9018 33.1 502 5.5 8516 94.5
66-75 years 6601 24.3 252 4.0 6349 96.0
76-85 years 4604 16.9 112 3.1 4492 96.9
Household income
< $20,000 1309 4.8 175 14.1 1134 85.9 294.6 (5),<0.001
$20,000-$49,999 5626 20.7 383 7.6 5243 92.4
$50,000-$99,999 9042 332 388 52 8654 94.8
$100,000-$149,999 5111 18.8 159 3.7 4952 96.3
>$150,000 4478 16.5 127 3.4 4351 96.6
Not answered 1645 6.0 91 7.2 1554 92.8
Marital status
Single 2318 8.5 2148 7.9 170 92.1 161.3 (2),<0.001
Married/live with a partner/common-law 18,877 69.4 18,166 4.4 711 95.6
Widowd/divorced/separated 6016 50.6 5574 8.8 442 91.2
Education level
Less than secondary school 1457 22.1 110 8.5 1347 91.5 31.3(3),<0.001
High school graduate and/or with some 4566 54 243 5.8 4323 94.2
post-secondary
Post-secondary degree/diploma 21,148 71.7 966 5.1 20,182 94.9
Non-response 40 0.1 4 11.4 36 88.6
Variables Total PTSD positive PTSD negative 2 dp
n % n % weighted n % weighted p value
Physical health
Morbidities
No health conditions 4909 18.0 110 25 4799 97.5 546.6 (3),<0.001
1 health condition 7122 26.2 178 29 6944 97.1
2 health conditions 6252 23.0 255 4.8 5997 95.2
3 or more health conditions 8928 32.8 780 10.2 8148 89.8
Hypertension levels
Normal 9889 36.3 502 52 9387 94.8 10.6 (4), 0.032
Elevated 2594 9.5 124 5.1 2470 94.9
Stage 1 hypertension 4344 16.0 192 4.8 4152 95.2
Stage 2 hypertension 2884 10.6 149 6.0 2735 94.0
Takes anti-hypertensive medication 7500 27.6 356 6.0 7144 94.0
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Table 1 (continued)

Variables Total PTSD positive PTSD negative 2 dp

n % n % weighted n % weighted p value

Chronic pain

No reported pain 20,596 75.7 740 4.0 19,856 96.0 340.2 (2),<0.000
Have pain 5383 19.8 492 10.2 4891 89.8
Refused 1232 4.5 91 8.7 1141 91.3
Health behaviors

Smoking (lifetime)
> 100 cigarettes 14,507 53.3 803 6.2 13,704 93.8 41.2 (1), 0.000
< 100 cigarettes 12,704 46.7 520 4.5 12,184 95.5

Binge drinking
Non-binge drinking 17,598 64.7 867 5.6 16,731 94.4 43(2),0.114
Occasional binge drinking® 5308 19.5 254 5.0 5054 95.0
Regular binge drinking” 4305 15.8 202 5.1 4103 94.9

Physical activity
Never or seldom 23,289 85.6 1101 5.2 22,188 94.8 24.4 (2),<0.001
Sometimes or often 2781 10.2 137 5.8 2644 94.2
No answer or refused 1141 4.2 85 8.7 1056 91.3

Indicators of over-nutrition

BMI
Underweight: < 18.5 197 0.7 14 6.3 183 93.7 52.8 (3),<0.001
Normal weight: 18.5-24.99 8078 29.7 335 4.7 7743 95.3
Overweight: 25-29.99 11,009 40.5 479 4.8 10,530 95.2
Obese: 30 or above 7927 29.1 495 7.0 7432 93.0

Waist-to-hip ratio
Low risk 9271 34.1 519 6.2 8752 93.8 18.8 (1),<0.001
High risk 17,940 65.9 804 4.9 17,136 95.1

Waist-to-height ratio
Below cut-off 18,158 66.7 799 4.9 17,359 95.1 20.8 (1),<0.001
Above cut-off 9053 333 524 6.3 8529 93.7

Disease risk
Least risk 7972 29.3 7636 4.7 7636 95.3 56.1 (3),<0.001
Increased 7144 26.3 6847 4.7 6847 95.3
High 4690 17.2 4469 52 4469 94.8
Very high 7405 27.2 6936 7.1 6936 92.9

Body fat percent
<26% 4990 18.3 154 32 4836 96.8 170.7 (4),<0.001
26-31% 5431 20.0 188 4.3 5243 95.7
31-36% 5497 20.2 246 52 5251 94.8
36-41% 5234 19.2 286 5.9 4948 94.1
41-59% 6059 22.3 449 8.4 5610 91.6

Indicators of poor nutrition status
Grip strength

No under-nutrition 20,829 76.5 978 5.2 19,851 94.8 10.1 (2), 0.007
Under-nutrition 4510 16.6 226 6.0 4284 94.0
Not assessed 1872 6.9 119 6.7 1753 93.3

Nutritional risk
Low risk 16,778 61.7 546 3.7 16,232 96.3 263.1 (2),<0.001
High risk 9038 33.2 687 8.4 8351 91.6
Not assessed 1395 5.1 90 7.8 1305 92.2
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Table 1 (continued)

Variables Total

PTSD positive

PTSD negative

%

n

% weighted

n

% weighted

7 (dp

p value

Skeletal muscle index (SMI)

No sarcopenia 15,906
Sarcopenia 11,305
T-scores
Normal body density 21,040
Osteopenia 1223
Osteoporosis 4948
Screen for anemia
Negative 21,797
Positive 1154
No consent for blood work 4260
Dietary intakes
Average daily intakes of fiber sources
<1 8789
1&<2 12,867
2&<3 4449
>3 1106
Average daily intakes of pulses and nuts
<0.5 8771
05&<1 6277
1&<2 10,369
>2 1794
Average daily intakes of fat sources
<25 3369
25 &<5 10,281
4&<5 6639
>5 6922
Intakes of fish
No consumption 2280
Consumes fish 24,931
Intakes of omega-3 eggs
No consumption 20,090
Consumes omega-3 eggs 7121
Average daily intakes of fruits and vegetables
<2 3919
>2&<3 6514
>3 &<4 6789
>4 &<6 7381
>6 2608
Average daily intakes of pure fruit juice
No consumption 8790
<1 17,850
>1 571
Average daily intakes of salty snacks
No consumption 5153
>0&<1 21,999
>1&<10 59

58.5
41.5

71.3
4.5
18.2

80.1
42
15.7

323
47.3
16.4

4.1

322
23.1
38.1

6.6

124
37.8
24.4
25.4

8.4
91.6

73.8
26.2

14.4
239
249
27.1

9.6

32.3
65.6
2.1

18.9
80.8
0.2

965
358

991
58
274

1043
47
233

511
556
194

62

456
272
502

93

174
456
322
371

157
1166

973
350

213
349
281
345
135

439
853
31

254
1066
3

6.8
3.6

53
6.2
59

53
4.7
6.1

6.3
4.9
4.6
6.7

5.5
4.8
5.4
6.8

5.3
49
5.5
6.0

7.1
52

5.5
52

5.8
5.8
4.7
53
5.6

5.5
53
7.0

5.5
53
10.2

14,941
10,947

20,049
1165
4674

20,754
1107
4027

8278
12,311
4255
1044

8315
6005
9867
1701

3195
9825
6317
6551

2123
23,765

19,117
6771

3706
6165
6508
7036
2473

8351
16,997
540

4899
20,933
56

932
96.4

94.7
93.8
94.1

94.7
95.3
93.9

93.7
95.1
95.4
93.3

94.5
95.2
94.6
93.2

94.7
95.1
94.5
94.0

92.9
94.8

94.5
94.8

94.2
94.2
95.3
94.7
94.4

94.5
94.7
93.0

94.5
94.7
89.8

134.0 (1),<0.001

3.7(2),0.157

5.6 (2), 0.060

29.7 (3), 0.000

12.0 (3), 0.007

11.6 (3), 0.009

15.1 (1),<0.001

0.9(1),0.333

9.0 (4), 0.061

3.6(2),0.162

3.0(2),0.228
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Table 1 (continued)

Variables Total

PTSD positive

PTSD negative YaC)))

n %

n

% weighted n % weighted p value

Average daily intakes of calcium sources with high vitamin D content

<1 6038 222
>1&<2 12,338 453
>2&<4 7860 28.9
>4 975 3.6
Average daily intakes of calcium sources with low vitamin D content
No consumption 4984 18.3
>0 22,227 81.7
Average daily intakes of pastries
No consumption 2764 10.2
>0&<1 23,983 88.1
>1 464 1.7
Average weekly intakes of chocolate bars
No consumption 9420 34.6
>0&<0.6 16,561 60.9
>0.6 1230 4.5

296 55 5742 94.5 10.9 (3), 0.012
559 5.0 11,779 95.0
409 5.8 7451 94.2
59 6.9 916 93.1
248 55 4736 94.5 0.2 (1), 0.626
1075 54 21,152 94.6
167 6.5 2597 93.5 12.1 (2), 0.002
1125 52 22,858 94.8
31 74 433 92.6
458 5.5 8962 94.5 17.0 (2),<0.001
780 52 15,781 94.8
85 8.0 1145 92.0

#> once/month but at least once/past 12 months

PRegular binge drinking (i.e., men who had 5 drinks or women who had 4 drinks on one occasion once/month in the past 12 months) (Statistics

Canada, 2016)

¢ Immigrant white differed significantly from immigrant minority (p <0.001) and Canadian white (p <0.001)

4 Immigrant minority differed significantly fromimmigrant white (p <0.001) and Canadian white (p =0.008)

¢Canadian-born white differed significantly from immigrant white (p <0.001) and immigrant minorities (p =0.008)

f{Canadian-born minority did not differ significantly from any of the other categories

minority respondents did not differ significantly from any of
the other categories. Compared to visible minority immi-
grants only white immigrants had significantly lower odds
of PTSD (OR 0.58, p<0.001, 95% CI 0.43-0.78).

Research Question #2: Are the associations between
ethnicity and immigrant status and PTSD attenuated
by a wide range of health determinants?

As shown in Fig. 1b, immigrant whites (ORs 0.73-0.75) had
consistently significantly lower odds of PTSD when compared
to whites born in Canada after adjusting for each model clus-
ter (Models 1-7). Conversely, in all but the first model, immi-
grants from visible minority groups had consistently signifi-
cantly higher odds of PTSD (ORs 1.47-1.56) than whites born
in Canada (Fig. 1c: Models 2—7). Visible minority respond-
ents born in Canada did not differ significantly in the odds of
PTSD compared to whites born in Canada in any of the models.
Research Question #3: Are there other determinants of health
that aresignificantly associated with PTSD after controlling for
ethnicity and immigrant status

After adjusting for ethnicity and immigrant status, many
significant associations were found for demographic, social,
and economic variables (Table 2). Compared to those aged
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45-55 years, those in older groups had lower odds of PTSD
(ORs 0.18-0.58, p’s<0.001). For participant groups earn-
ing less than C$100,000 annually, there were higher odds
of PTSD (ORs 1.39-2.58, p’s <0.001) when compared to
those earning more than C$150,000 annually. Those who
were widowed, divorced, or separated had higher odds of
PTSD (OR 1.39, 95% CI 1.20-1.60, p <0.001) compared to
those who were single.

There were also many significant associations between
PTSD and different health determinants such as physical
health and health behaviors. Those who reported having at
least two health conditions (ORs 1.76-3.34, p’s <0.001),
having chronic pain (OR 1.64, p <0.001), or smoking (OR
1.22, p<0.001), had higher odds of reporting PTSD.

Some indicators of over-nutrition and poor nutritional
status were also associated with PTSD. Those with a
high waist-to-height ratio (OR 0.82, 95% CI 0.69-0.97,
p=0.018) had lower odds of PTSD; conversely, those who
were assessed to be at high nutritional risk (OR 1.60, 95%
CI1.41-1.80, p <0.001) had higher odds of PTSD.

Finally, some interesting associations were found
between PTSD and the consumption of certain food com-
ponents. For those who on average consumed fiber sources
less than three times daily, lower odds of PTSD were
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Table 2 Adjusted odds ratios between PTSD and ethnicity and immigrant status, socio-demographic, physical health, health behavior, over- and
under-nutrition, and dietary measures

Variable aOR (95% CI) p value

Demographic, social, and economic characteristics
Ethnicity/immigrant status (Ref.: Canadian-born white)?

Canadian-born visible minority 0.77 (0.44-1.34) 0.353

Immigrant white 0.74 (0.61-0.90) 0.003

Immigrant visible minority 1.47 (1.14-1.90) 0.003
Age (Ref.: 45-55 years)

56-65 years 0.58 (0.51-0.67) <0.001

66-75 years 0.32 (0.26-0.39) <0.001

76-85 years 0.18 (0.14-0.24) <0.001
Sex (Ref.: Female)

Male 1.21 (0.93-1.57) 0.154
Household income (Ref.: C$150.000)

<$20,000 2.58 (1.95-3.41) <0.001

$20,000-49,999 1.99 (1.60-2.46) <0.001

$50,000-99,999 1.39 (1.15-1.67) 0.001

$100,000-149,999 1.04 (0.85-1.28) 0.691

Not answered 1.99 (1.52-2.61) <0.001
Marital status (Ref.: married/living with a partner/common-law)

Single 1.03 (0.85-1.25) 0.755

Widowed/divorced/separated 1.39 (1.20-1.62) <0.001
Education level (Ref.: high school graduate and/or with some post-secondary)

Less than secondary school 1.25 (0.97-1.61) 0.081

Post-secondary degree/diploma 1.04 (0.89-1.21) 0.631

Not answered 1.46 (0.43-4.93) 0.541

Physical Health
Morbidities (Ref.: no health conditions)

1 health condition 1.12 (0.90-1.40) 0.297
2 health conditions 1.76 (1.43-2.17) <0.001
3 or more health conditions 3.34 (2.74-4.06) <0.001
Hypertension levels (Ref.: normal blood pressure)
Elevated 1.05 (0.85-1.31) 0.627
Stage 1 hypertension 0.92 (0.77-1.08) 0.305
Stage 2 hypertension 1.21 (1.00-1.48) 0.053
Taking anti-hypertensive 1.16 (0.99-1.36) 0.071
Chronic pain (Ref.: no pain)
Pain 1.64 (1.45-1.86) <0.001
Refused 1.26 (0.45-3.50) 0.663
Health behaviors
Smoking > 100 cigarettes (Ref.: < 100) 1.22 (1.09-1.37) 0.001
Binge drinking (no binge drinking)
Regular binge drinking 0.99 (0.85-1.16) 0.913
Occasional binge drinking 0.98 (0.85-1.13) 0.813
Physical activity (Ref.: sometimes or often)
Never or seldom 0.85 (0.71-1.02) 0.083
No answer or refused 1.47 (0.43-5.06) 0.539

Indicators of over nutrition
BMI (Ref.: underweight < 18.5)
Normal weight: 18.5-24.99 1.36 (0.70-2.62) 0.363
Overweight: 25-29.99 2.08 (0.83-5.20) 0.118

@ Springer



972 Social Psychiatry and Psychiatric Epidemiology (2021) 56:963-980

Table 2 (continued)

Variable aOR (95% CI) p value
Obese: 30 or above 2.09 (0.76-5.74) 0.152
Waist-to-hip categorical (Ref.: below cut-off; low risk)
Above cut-off; high risk 0.91 (0.78-1.05) 0.192

Waist-to-height ratio (below cut-off; low risk)

Above cut-off; high risk 0.82 (0.69-0.97) 0.018
Disease risk (Ref.: least risk)
Increased 0.71 (0.37-1.34) 0.286
High 0.63 (0.32-1.25) 0.190
Very high 0.72 (0.32-1.61) 0.419
Body fat percent (Ref.: < 26%)
26-31% 1.22 (0.99-1.50) 0.068
31-36% 1.25 (0.98-1.59) 0.077
36-41% 1.21 (0.90-1.62) 0.204
41-59% 1.45 (1.05-2.00) 0.024
Indicators of over nutrition
Grip strength (Ref.: no under-nutrition)
Under-nutrition 0.11 (0.95-1.31) 0.201
Not assessed 0.89 (0.72-1.10) 0.274
Nutritional risk (Ref.: low risk)
High risk 1.60 (1.41-1.80) <0.001
Not assessed 0.91 (0.43-1.90) 0.793
Skeletal muscle index (Ref.: no sarcopenia)
Sarcopenia 0.95 (0.72-1.26) 0.721
T-scores (Ref.: normal bone density)
Osteoporosis 1.13 (0.83-1.54) 0.439
Osteopenia 0.98 (0.83-1.15) 0.796
Screen for anemia (Ref.: negative screen)
Positive screen 0.97 (0.69-1.37) 0.859
No consent for blood work 1.09 (0.95-1.26) 0.223
Dietary intakes
Average daily intakes of fiber sources (Ref.: 0 to< 1)
1to<?2 0.86 (0.76-0.98) 0.018
2to<3 0.83 (0.69-1.00) 0.049
>3 1.22 (0.92-1.62) 0.167
Average daily intakes of pulses and nuts (Ref.: 0 to <0.5)
0.5to<1 0.99 (0.85-1.16) 0.902
1to<?2 1.16 (1.02-1.33) 0.029
>2 1.50 (1.20-1.87) <0.001
Average daily intakes of fat sources (Ref.: 0 to <2.5)
25t0<4 1.04 (0.86-1.27) 0.669
4t0<5 1.17 (0.94-1.47) 0.165
>5 1.19 (0.94-1.52) 0.153
Average daily intakes of fish (Ref.: no fish consumption)
Consumes fish 0.96 (0.80-1.15) 0.667
Average daily intakes of omega-3 eggs (Ref.: no omega-3 eggs)
Consumes omega-3 eggs 0.92 (0.81-1.05) 0.202
Average daily intakes of fruits and vegetables (Ref.: > 6)
Oto<2 0.89 (0.70-1.13) 0.351
2t0o<3 1.15 (0.93-1.41) 0.188
3to<4 0.96 (0.79-1.18) 0.712
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Table 2 (continued)
Variable aOR (95% CI) p value
4t0<6 1.06 (0.88-1.29) 0.531
Average daily intakes of pure fruit juice (Ref.: no consumption)
<1 per day 1.04 (0.92-1.18) 0.505
> 1 per day 1.31 (0.91-1.88) 0.154
Average daily intakes of salty snacks (Ref.: no consumption)
0to<l1 0.95 (0.81-1.11) 0.483
> 1 day 1.28 (0.52-3.16) 0.590
Average daily intakes of calcium sources with high vitamin D content (Ref.: 4)
Oto<1 0.94 (0.67-1.30) 0.698
1to<2 0.89 (0.66-1.20) 0.444
2to<4 0.98 (0.73-1.31) 0.872
Average daily intakes of calcium sources with low vitamin D content (Ref.: > 0)
No consumption 1.08 (0.92-1.26) 0.362
Average daily intakes of pastries (Ref.: no consumption)
>0to<1 0.97 (0.81-1.16) 0.133
>1 1.37 (0.91-2.06) 0.025
Average weekly intakes of chocolate bars (Ref.: no consumption)
>01t0<0.6 0.98 (0.86-1.10) 0.692
>0.6 1.35 (1.06-1.73) 0.016

# Statistics using Canadian minority, immigrant white, immigrant visible minority as the reference group are presented in the text

indicated (ORs 0.83-0.86, p’s 0.018-0.049) compared to
those consuming fewer than one source daily. Conversely,
those who consumed on average one or more sources of
pulses and nuts had higher odds of PTSD (ORs 1.50-1.16,
p’s 0.029 to <0.001) compared to those who consumed
half or less daily. Those who consumed on average one
or more pastries or at least two-thirds of a chocolate bar
or more daily had higher odds of PTSD (ORs 1.35-1.37,
p’s 0.016-0.025) compared to those who reported no con-
sumption of these types of foods.

Assessment of model fit

The results of the Omnibus Test of Model Coefficients were
highly significant (> (79)=1316.9, p <0.001) indicating the
final model is significantly better than the baseline model.
The Nagelkerke’s R* suggests that the model explains about
13.8% of the variation in PTSD outcome.

Discussion

This study which examined PTSD in a national sam-
ple of mid-age and older adults found that compared to
white Canadians, those who were immigrant and of vis-
ible minority groups had higher odds of PTSD, whereas
Canadians who were from visible minority groups were

less likely to have PTSD. Furthermore, these associations
were robust to adjustments for a number of demographic,
social, economic, health status, health behaviors, nutri-
tion status, and dietary intake indicators. After adjusting
for ethnicity and immigrant status, those in older groups
(> 55 years) had lower odds of PTSD relative to those
between 45 and 55 years, whereas lower income earners
had higher odds of PTSD when compared to high income
earners (> C$150,000 annually). Participants who were
widowed, divorced, or separated had higher odds of PTSD
compared to those who were single. When assessing health
status indicators, those who reported having at least two
health conditions, having chronic pain, or ever smok-
ing, had higher odds of reporting PTSD. An indicator of
over-nutrition, high waist-to-height ratio, was associated
with lower odds of PTSD, whereas an indicator of poor
nutrition status, high nutrition risk, was associated with
increased odds of PTSD. In comparison to low levels of
consumption, those with moderate intakes of fiber sources
(average two to three times daily) had lower odds of PTSD,
while consumption of one or more sources of pulses and
nuts on average was associated with higher odds of PTSD
compared to those who did not consume pulses or nuts
daily. The intake of pastries and chocolate bars was associ-
ated with higher odds of PTSD.
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Fig. 1 Adjusted odds ratios for
PTSD by ethnicity and immi-

A canadian-born visible minority vs Canadian-born white
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Model 3: Model 2 + Health Behaviours: smoking, binge drinking, physical activity

Model 4: Model 3 + Over-nutrition: Disease risk, percent body fat, waist to hip ratio, waist to height ratio

Model 5: Model 4 + Poor nutrition: Grip strength, nutrition risk (SCREEN™), skeletal muscle index, t-scores, anemia screen
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Model 7: Full Model: All variables in models 1 to 7

Research Question #1: Does the prevalence of PTSD
vary by ethnicity and immigrantstatus among those
aged 45-85 years? and

Research Question #2: Are the associations between
ethnicity and immigrant status and PTSD attenuated
by a wide range of health determinants?

Interestingly, associations with PTSD varied accord-
ing to ethnicity and immigrant status which, to the best of
our knowledge, has not been reported elsewhere. While
higher incidence of mental health outcomes, such as PTSD,
among immigrants have been previously reported, this study
concluded that this was only true among visible minority
immigrants, with the unexpected finding that white immi-
grants had significantly lower odds of PTSD compared to
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Canadian-born whites. Despite controlling for a broad range
of demographic, social, economic, health, and nutrition
related factors, the associations between PTSD by ethnicity
and immigrant status remained consistent. These findings
suggest that the lower odds of PTSD among white immi-
grants and the higher odds of PTSD among visible minority
immigrants is not due to the various factors investigated in
the fully adjusted model. This suggests that the relationship
may be driven by other factors not examined in this study.
A study that examined the psychological effects of trauma
exposure among Asian Americans and European American
survivors of the 1994 Northridge, California earthquake
found Asian American participants reported more psy-
chiatric distress based on the Brief Symptom Inventory
[74]. Ethnic differences remained after accounting for age,
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immigrant status, and exposure to the earthquake. Further-
more, moderator analyses showed that ethnic differences
were explained by the interaction of ethnicity and having
a foreign-born parent. These findings may be due to het-
erogeneity of those reporting immigrant status, which can
include refugees, displaced persons, uprooted people, and
economic migrants [47]. Regardless, they challenge beliefs
about immigration and PTSD and suggest there is a height-
ened need for greater mental health resources for visible
minority immigrant groups.

Previous research suggests that first-generation immi-
grants are physically healthier than individuals of the same
ethnic background who are born in the receiving country
[75]; a phenomenon referred to as the ‘healthy immigrant
effect’. The evidence for the healthy immigrant effect is par-
ticularly robust in a 15-year follow-up study based upon the
1991 Census [75]. This analysis included a representative
sample of more than 500,000 immigrants aged 25 to 74 and
2 million adults born in Canada, In comparison to those
born in Canada, immigrants to Canada had more than a 30%
lower risk of death from preventable causes and approxi-
mately 20% lower risk of death from treatable causes [76].
However, the physical and mental health of immigrants are
known to decline over time [77]. Visible minority immi-
grants in Canada are largely from South Asia, China and
the Middle East source regions, where groups of individuals
have experienced political conflict and/or disruption dur-
ing the previous 60 years [78, 79]. Immigrants from these
regions are also more likely to have experienced traumatic
incidents such as natural disasters and are at greater risk of
PTSD as a result [80-82]. Post-migratory challenges such as
difficulties with applications, employment, discrimination,
and social isolation are also known as contributing factors
to the onset or worsening of PTSD [80].

Research Question #3: Are there other determinants
of health that are significantly associated with PTSD
after controlling for ethnicity and immigrant status?

The lower odds of PTSD among those over 55 years,
compared to younger respondents, is consistent with other
findings which have shown that PTSD tends to be highest
among men in their early 40s and women in their early 50s
[11]. Our findings that widowed, divorced, and/or separated
individuals and those with low household incomes had
higher odds of PTSD than married respondents and those
with higher incomes, respectively, are similar to the findings
of a study of survivors of an earthquake [83]. The asso-
ciation between PTSD and multiple morbidities is of little
surprise based on prior findings showing increased risks of
cardiovascular, metabolic, and musculoskeletal disorders
among individuals with PTSD; these associations may be
due to alterations in the HPA axis, sympathetic nervous

system, inflammation, and/or health behaviors that could
increase the risk of illness [31].

The association between PTSD and chronic pain is also
consistent with prior findings [28, 29]. Previous research has
shown that both smoking and binge drinking are associated
with higher levels of PTSD [84]. In our study, the former,
but not the latter, relationship was significant. The current
study found that those with higher waist-to-height ratio had
lower odds of PTSD. This association has not been exten-
sively studied in the extant literature, although one study
indicated higher waist-to-height ratio is associated with anx-
iety in middle-aged Latin American women [85]. Another
investigation suggests that high waist-to-height ratio is posi-
tively associated with somatic but not the cognitive-affective
symptoms of depression [86, 87]. Finally, based on longitu-
dinal research [38], individuals with new onset, persistent, or
resolved PTSD had higher odds of at least 10% body weight
gain compared to those without PTSD. In addition, it was
indicated that those with new onset or persistent PTSD had a
higher incidence of at least 3% body weight loss. Evidently,
more work is needed that explores the relationships between
PTSD and body anthropometrics.

To our knowledge, the relationship we report between
nutritional risk and PTSD is novel. Nutritional risk is meas-
ured in the CLSA using the AB SCREEN™ ]I (Abbreviated
Seniors in the Community Risk Evaluation for Eating and
Nutrition II) which consisted of eight questions related to
appetite, frequency of eating, motivation to cook, ability to
shop and prepare food, weight changes, isolation and loneli-
ness, chewing and swallowing, digestion, and food restric-
tions, to assess eating habits on a typical day. There are
many pathways which may explain the relationship between
nutritional risk and PTSD. First, oxidative stress and high
homocysteine levels are associated with PTSD and with
increased mitochondrial damage and neurotransmitter sign-
aling dysfunction in the brain [45, 86, 87]. Oxidative stress
occurs when there is an imbalance between the amount of
free radicals produced by the body and the body’s antioxi-
dant defenses [8]. A source of oxidative stress includes expo-
sure to certain nutrition-related components (e.g., high fat,
high sugar, and salt) [§7-89]. A second explanatory pathway
is that of the gut microbiome which may be altered due to
nutritional status. The microbiota of the gut communicates
with the brain through the ‘microbiota-gut-brain axis’; a
pathway involved in the pathophysiology of mental health
conditions such as PTSD [90]. Finally, some of the manifes-
tations of PTSD, such as severe anxiety or depression, may
interfere with food skills and eating behaviors [91] and lead
to heightened nutrition risk.

Based on a review of the dietary intake results and
PTSD, it was not a surprise that fiber intakes were asso-
ciated with lower odds of PTSD; however, this benefit
was not significant beyond average intakes of three or
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more fiber sources daily. Because high fiber foods con-
tain phytates which bind with trace minerals such as iron,
zinc, and manganese and reduce their bioavailability [92],
higher intakes may not impart the same mental health ben-
efits. The findings that indicated higher odds of PTSD with
increased intakes of pulses and nuts were surprising. The
food frequency questions included sources such as peanut
butter and also did not distinguish if the sources of pulses
and nuts included less healthy components such as salt
(e.g., salted nuts), fat (e.g., sauces with legumes such as
pork and beans), and sugar (e.g., candied nuts) which may
have impacted these findings. PTSD has been associated
with overeating [91], which may suggest consumption of
high amounts of these food items may be indicative of self-
soothing behavior. The association of PTSD with intake of
pastries and chocolate is not surprising as consumptions of
these foods may be due to heightened appetite and eating
psychopathologies associated with PTSD [91].

Limitations

The results of this study must be interpreted with caution
due to several important limitations. Firstly, our sample was
restricted to those aged 55 and older. Consequently, our find-
ings cannot be generalized to younger populations. The use
of cross-sectional data makes it impossible to infer causality.
PTSD is a multi-factorial condition and many of the factors
that may contribute to it, such as the nature and frequency of
traumatic experience(s), were not available in the CLSA data
set. We also did not have information on any therapy that
the respondents had undergone. The measure of PTSD was
based upon the DSM-1IV, not the more current DSM-5. The
latter reflects more up-to-date knowledge about the PTSD
diagnosis. The use of self-report measures for many of the
variables made misreporting and misclassification possible.
We also did not control for other mental health conditions
such as bipolar disorder [93], eating disorders [94], and
personality disorders [95] which have been associated with
PTSD but do not have prior traumatic experience as part of
their diagnostic profiles. Lastly, the very low response rate
and disproportionate number of participants with a univer-
sity degree in the CLSA sample limits generalizability of
the findings.

Despite the investigative limitations noted here, this study
had a very large sample size that enabled a comprehensive
assessment of associations between PTSD and various fac-
tors, including immigration status, ethnicity, and nutritional
intake. Suggestions for future investigations include over-
sampling different ethnic groups to allow for ethnic-specific
analyses, examining longitudinal data to explore relation-
ship trajectories between PTSD and health determinants
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post-settlement, and conducting qualitative work to gain
important insights into the experience of PTSD among vis-
ible minority immigrants.

Conclusion

PTSD contributes to significant morbidity and is associated
with substantial indirect costs to the economy due to lost
work and extensive health care-related needs [7]. The cur-
rent study found important differences by immigrant and
visible minority status, with those who were immigrants
from visible minority groups having a higher prevalence of
PTSD than both white immigrants and white and visible
minority respondents born in Canada. This association was
robust across various analyses that accounted for various
demographic, social, economic, health status, health behav-
iors, nutrition status, and dietary intake indicators. This sug-
gests that immigrant groups may differ in their experience
of and/or responses and susceptibility to traumatic events.
This investigation provides important insights for policy and
program development to mitigate PTSD among mid-age and
older adults, particularly for marginalized groups such as
visible minority immigrants. Future investigations that use
estimate models such as these as well as longitudinal analy-
ses may better inform mental health practice and policies to
both prevent and treat PTSD.
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