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Depression, post-traumatic stress disorder, and functional
disability in survivors of critical illness in the BRAIN-ICU
study: a longitudinal cohort study

James C Jackson, Pratik P Pandharipande, Timothy D Girard, Nathan E Brummel, Jennifer L Thompson, Christopher G Hughes, Brenda T Pun,
Eduard E Vasilevskis, Alessandro Morandi, Ayumi K Shintani, Ramona O Hopkins, Gordon R Bernard, Robert S Dittus, E Wesley Ely, for the Bringing

to light the Risk Factors And Incidence of Neuropsychological dysfunction in ICU survivors (BRAIN-ICU) study investigators
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Summary

Background Critical illness is associated with cognitive impairment, but mental health and functional disabilities in
survivors of intensive care are inadequately characterised. We aimed to assess associations of age and duration of

delirium with mental health and functional disabilities in this group.
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Methods In this prospective, multicentre cohort study, we enrolled patients with respiratory failure or shock who were
undergoing treatment in medical or surgical ICUs in Nashville, TN, USA. We obtained data for baseline demographics
and in-hospital variables, and assessed survivors at 3 months and 12 months with measures of depression (Beck
Depression Inventory II), post-traumatic stress disorder (PTSD, Post-Traumatic Stress Disorder Checklist—Event
Specific Version), and functional disability (activities of daily living scales, Pfeffer Functional Activities Questionnaire,
and Katz Activities of Daily Living Scale). We used linear and proportional odds logistic regression to assess the
independent associations between age and duration of delirium with mental health and functional disabilities. This
study is registered with ClinicalTrials.gov, number NCT00392795.
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5210 patients eligible

4384 excluded from enrolment
825 significant recent time in intensive care
unit
725 substance abuse or psychiatric disorder
692 surrogate refusal
454 pre-existing severe cognitive disorder
357 no surrogate available
328 moribund on screening
242 rapidly resolving organ failure
239 residence >200 miles from study sites
164 cardiac arrest with anoxic brain injury
120 participation in conflicting study
81 blind, deaf, or unable to understand
English
46 previously enrolled in this study
40 recent cardiac bypass surgery
19 incarcerated or homeless
52 others
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In-hospital cohort Follow-up cohort
(n=821) (n=467)

Age at enrolment, years 61 (51-71) 59 (49-69)
Ethnic group, white* 740 (90%) 413 (88%)
Sex

Men 420 (51%) 234 (50%)

Women 401 (49%) 233 (50%)
Education, years 12 (12-14) 12 (12-14)
IQCODE at enrolmentt 3-0(3-:0-3-1) 3-0(3-0-31)
History of depression 261 (32%) 159 (34%)
History of mental health illness (not depression) 66 (8%) 44 (9%)
History of ADL disability 229 (28%) 120 (26%)
History of IADL disability 93 (11%) 44 (9%)
Charlson comorbidity score 2(1-4) 2 (1-4)
Framingham stroke risk 9 (6-14) 9 (5-14)
APACHE Il score at enrolment§ 25 (19-31) 24 (19-30)
SOFA score at enrolment¥] 9 (7-12) 9 (7-12)
Admission diagnosis

Sepsis 244 (30%) 136 (29%)

Acute resniratorv failurell 125 (16%) 71 (15%)




bili 15 W 55

wo | A%

EHIERESRR | EHAER

West China Medical School . West China Hospital , Sichuan University

3 month follow-up cohort (n=448)

12 month follow-up cohort (n=382)

Psychological
Depression (Beck Depression Inventory Il)
Data available
Score
Somatic score
Cognitive-affective score
No depression (score of 0-13)
Mild depression (score of 14-19)
Moderate depression (score of 20-28)
Severe depression (score of 229)
Score—history of depression vs no history*
Depression prevalence—history of depression vs no historyt

Post-traumatic stress disorder

406
10-0 (5-0-17-0)
8(5-13)
2(0-4)
257 (63%)
66 (16%)
47 (12%)
36 (9%)
14-0 (9-0-24-0) vs 9-0 (4-0-14-8)
71/137 (52%) vs 76/255 (30%)

347
10-0 (4-6-16-5)
8(4-13)
1(0-5)
231 (67%)
43 (12%)
48 (14%)
25 (7%)
12.0 (5-0-22-0) vs 9-0 (4-0-15-0)
49/115 (43%) vs 62/217 (29%)

Data available 415 361
PCL-S 23(19-29) 22 (19-28)
Probable post-traumatic stress disorderf 27 (7%) 24 (7%)
E&E 8k Rk eUHR EEEFRE  www.westicu.cn




Functional
Activities of daily living

Data available

Katz Activities of Daily Living

Patients with at least partial disability

Functional disability (history of disability vs no history)4
Instrumental activities of daily living scale

Data available

Functional activities questionnaire

Patients with disability

Functional disability]|

Functional activities questionnaire (history of disability vs no history)**

Functional disability prevalence—history of disability vs no historytt
Quality of life
Short Form-36

Data available

Mental component

Physical component
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3 month follow-up cohort (n=448) 12 month follow-up cohort (n=382)

428 374
0(0-1) 0(0-1)§
139 (32%) 102 (27%)
31/45 (69%) vs 98/367 (27%) 22/40 (55%) vs 69/319 (22%)
422 372
3(0-9) 2(0-8)
108 (26%) 87 (23%)
9.5 (7-0-16-8) vs 2-2 (0-0-8-0) 10-0 (6-0-14-8) vs 2-0 (0-0-7-0)
19/34 (56%) vs 87/384 (23%) 21/34 (62%) vs 66/333 (20%)
416 361
56 (40-62) 55 (45-60)
29 (22-38) 32(25-43)

B Wl KT U

BEEFEZFE www.westicu.cn



wo | A%

EHIERESRR | EHAER

West China Medical School . West China Hospital , Sichuan University

Effect of delirium duration at Effect of delirium duration at

3 months 12 months

Point estimate pvalue  Point estimate p value

(95% Q1) (95% 1)
Beck Depression Inventory II* 1.63(0-94t02-85) 038 2-31(1-25t0 4-27) 0-05
PCL-S* 139(0-78t02-47) 059 1-92 (1-03 to 3-55) 018
Katz Activities of Daily Living* 1.50(0-63t03-57) 0-18 0-63 (0-27 to 1-46) 0-51
Functional Activities Questionnaire* 1.57(0-89t02.77) 035 1-84 (0-96 to 3-54) 021
Short Form-36 (physical component)t 079 (-259t04-18) 077 -372(-8-60t01-16) 018
Short Form-36 (mental component)t -4-53 (-8-81t0-0-24) 0-10 -5-79(-10-26to-1-31) 0-03

PCL-S=Post-Traumatic Stress Disorder Checklist. *Proportional odds logistic regression: point estimates show odds ratios
(95% Cls) between the 75th and 25th percentiles of the exposure in question, holding all other covariates constant; for
example, a patient with § days of delirium (our 75th percentile) had on average 2-3 times the odds of a higher (worse)
score on the Beck Depression Inventory Il at 12 month follow-up than did a patient with no days of delirium (our 25th
percentile), assuming all other covariates were equal. fLinear regression: point estimates (95% Cls) show the average
difference in Short Form-36 component scores for patients at the 75th percentile of the exposure compared with patients
at the 25th percentile; for example, a patient with § days of delirium (our 75th percentile) had on average a 12 month
Short Form-36 (mental component) score 5-8 points lower than did a patient with no delirium (our 25th percentile).
p<0-05 shows significance even when the comparison of the 25th and 75th percentiles yields a point estimate with a

95% C1 that crosses zero because we used non-linear terms for continuous exposures.
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