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Abstract

Chronic critical illness (CCI) is a relevant clinical, social and financial health issue. The aim

of this study was to compare the mental outcomes (symptoms of anxiety and depression)

and quality of life outcomes of the family members of patients with CCI from different socio-

economic backgrounds who were admitted to one of the intensive care units (ICUs) in two

Brazilian hospitals, one private and one public. It is a prospective study involving a public

hospital that serves a low-income population and a tertiary private hospital that serves a

high-income population. Family members of patients with CCI answered the Hospital Anxi-

ety and Depression Scale (HADS) and The World Health Organization Quality of Life–

WHOQOL-bref questionnaires. They responded to the European Quality of life Five Dimen-

sion three Level (EuroQol-5D-3L) and the Activities of Daily Living (ADL) questionnaires on

behalf of the patients at three time points: during the ICU stay, 30 and 90 days after the

patient was discharged. We used logistic regression models to evaluate the main predictors

of a binary outcome regarding symptoms of anxiety and depression. We enrolled 186

patients with CCI. Many patients from public hospitals who were independent became

dependent for their ADLs at 90 days (41.7% versus 14.3%, p = 0.03). At 30 days, family

members from public hospital had worse impact on all domains of WHOQOL-bref compared

with families from private hospital. At 90-days, the difference persists in the physical domain,

worse for families from public hospital (p = 0.006). The symptoms of depression at 30-days

(p = 0.008) and at 90-days (p = 0.013) were worse in the public hospital. CCIs affected qual-

ity of life and the emotional condition of family members, especially in families with fewer

resources when the patients became more dependent. Family members with higher educa-

tion were more likely to experience depression, while depression was associated with

cohabiting with the patient in low-income families.
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Background

Chronic critical illness (CCI) impacts a growing population of patients who have survived

acute critical illnesses. [1–4]. In 2015, the ProVent study introduced a new definition of CCIs,

that was patients who have spent at least 8 days in an ICU and who have presented with one of

the six eligible clinical conditions: mechanical ventilation for at least 96 hours in a single epi-

sode; tracheotomy; sepsis or other severe infections; extensive wounds; stroke; and traumatic

brain injury. This definition contrasts with the formerly used definition of CCI, which

required a longer period of mechanical ventilation of up to 21 days [2].

The patient’s critical illness is a stressful event that modifies the family structure, and the

prolonged state and severity of the illness add to the instability of the family structure. CCI

has been acknowledged as a significant clinical, social and financial health issue, and it indeed

provokes major changes in the patients’ QOL and the family environment [2–4]. Symptoms

of psychological distress affect more than half of family members impacted by the patient’s

CCI.

Among the family members of patients requiring at least 48 hours of mechanical ventila-

tion, one-third (34%) were at risk of clinical depression, due the perception of the patient’s

functional status after hospital discharge, among other problems [5, 6].

Unfortunately, most of the information regarding the impact of CCI comes from developed

countries, and there is a lack of information on the social and economic burden in less devel-

oped countries [7].

Due to high hospitalization costs and poor long-term survival, the clinical and financial

burden of CCI is expected to increase in the coming years because of an aging population and

advances in the early management of critical illness, leading to more long-term survivors [2].

Therefore, it is crucial to develop strategies to prevent CCIs, reduce their negative effects, and

reduce costs [8], especially in less developed countries in which socioeconomic deprivation is

more common and 80% of all deaths are due to chronic disease [9]. In Brazil, a better under-

standing of CCI may help the official hospital system improve the care provided to patients

and their family members with low socioeconomic status.

The purpose of this study was to compare the mental outcomes (symptoms of anxiety and

depression); to identify predictors of mental health outcomes and QOL outcomes in family

members of patients with CCIs from different socioeconomic backgrounds who were admitted

to the intensive care unit (ICU) in one of two Brazilian hospitals, one private and one public,

at the extremes of the social pyramid.

A public hospital in Brazil serves a primarily low-income population, which represents the

largest number of patients assisted by the Public Hospital System–SUS. Only approximately

thirty percent of Brazilians have private health insurance, and these individuals with private

insurance are concentrated in the urban areas of the southeastern part of the country [10]. The

two hospitals have the same administrator and consequently have the same admission policy.

However, these hospitals serve distinct populations with completely different socioeconomic

resources. According to the City Hall of São Paulo, there are severe inequalities between the

districts of “Bela Vista” and “Grajaú”, such as the number of jobs per thousand inhabitants,

which is much lower in the “Grajaú” neighborhood (19,131.51 versus 471.28). The “Grajaú”

neighborhood is considered poorer compared to “Bela Vista”, with the worst public policy

indicators, for example, given the percentage of houses in shanty town over the total number

of houses in the region (16.77 versus 0.0). [11]. The ranking of Human Development Index

(HDI) in “Grajaú” district is lower (0.6) than HDI of districts of “Bela Vista (HDI = 0.8) where

it is located the private Hospital “Sı́rio-Libanês. Furthermore, the demographic characteristics

of the patients from the public hospital are characterized by a median age of 59 years, 50% of
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men, while the private hospital serves older patients, with a median age of 69 years and 68% of

males.

Methods

This prospective study was conducted in two hospitals attending patients of different socioeco-

nomic levels: a public hospital, “Hospital Geral do Grajaú”, with a 25-bed ICU located in a

southern suburb and serving a population with low socioeconomic status, and a tertiary pri-

vate hospital, “Hospital Sı́rio-Libanês”, with a 30-bed ICU located in Bela Vista, the central

region, and attending a population with high socioeconomic status. Both hospitals are located

in the city of São Paulo.

The Institutional Review Board (IRB), called “Comitê de Ética em Pesquisa da Sociedade

Beneficiente de Senhoras do Hospital Sı́rio-Libanês”, reviewed and approved this study (HSL

protocol number HSL 2015–27, 04/16/2015).

Participants of the study

To assess CCI status, we used the definition proposed by the investigators from the ProVent

study: patients who spent at least 8 days in an ICU and who presented with one of the six eligi-

ble clinical conditions: mechanical ventilation for at least 96 hours in a single episode, trache-

otomy, sepsis or other severe infections, extensive wounds, stroke, and traumatic brain injury.

The exclusion criteria were patients with moribund status with a life expectancy� 48 hours;

patients admitted to the ICU after head and neck surgery with protective tracheotomy; and

patients who were readmitted. For each patient, one family member (spouse, offspring, parent,

brother) who was identified as the family member most likely to be involved with the patient’s

care was included in this study. The exclusion criteria for family members were psychiatric dis-

orders and drug treatment for anxiety and depression.

Family members answered the Hospital Anxiety and Depression Scale (HADS) and the

WHOQOL-BREF while in the ICU. At 30 and 90 days after ICU discharge, they were also

interviewed by phone to complete the WHOQOL-BREF and HADS. Only those who com-

pleted the questionnaires in the ICU were included in the follow-up. The HADS score for each

subscale (anxiety and depression) ranged from 0 to 21, and a cut-off of> 10 was used to iden-

tify each condition. [12] Scores for the entire scale range from 0–42, with higher scores indicat-

ing more distress. The WHOQOL-BREF contains a total of 26 questions. The four domain

scores denote an individual’s perception of quality of life in each particular domain. Domain

scores (Physical health, Psychological, Social relationships, and Environmental) are scaled in a

positive direction, 0–130 points (higher scores denote higher quality of life).

The EQ-5D-3L is calculated from patient scoring of five dimensions (mobility, self-care,

usual activities, pain/discomfort, anxiety/depression). For each dimension, participants are

asked to mark between 1: ‘no problems’ to 3: ‘unable to/extreme problems’. Total score range

from 5 to 15 points. Katz Index of Independence in Activities of Daily Living: 0–6 points possi-

ble; 6 points = independent; 3–5 = partially dependent; 2 or less points = dependent.

At the ICU and 30 and 90 days after first interview done at ICU, the family member

responded to the EQ-5D-3L and the ADL for the patient to assess the patient’s independence

level (6 = high patient independence to 0 = patient is very dependent). All scales were previ-

ously validated in Brazil [13–16] and validated for completion by proxies [17,18]

Data collection

For each patient, the following information was collected: age, gender, marital status, level of

education, cause of ICU admission, comorbidities, dementia, delirium, Simplified Acute
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Physiology Score 3 (SAPS 3), Glasgow Coma Scale score, Sequential Organ Failure Assessment

(SOFA) score, length of stay (LOS), mechanical ventilation requirement, vasopressors, renal

replacement therapy (RRT), blood transfusion, delirium (positive CAM-ICU), palliative care,

and final outcome. The following information was supplied by the family member: gender,

age, marital status, level of education, religious belief, monthly family income, work, relation-

ship with the patient and previous ICU experience. Patient baseline characteristics were

collected from the medical record. To ensure the optimal quality of the data, the same investi-

gator (RRLF), a psychologist with ICU interview experience, collected all the study data and

conducted all the interviews with the families.

Statistical analysis

Normality was assessed using the Kolmogorov-Smirnov test. Continuous data are presented

as the median and interquartile range (25%-75%). Categorical variables are shown as absolute

values and percentages. To compare two groups using a nonparametric test, the Mann-Whit-

ney test with the Bonferroni correction was performed. The Friedman test with the Simes-

Hochberg correction was performed to compare the results from the WHOQOL-Bref, EQ-

5D-3 L and HADS at the three time points. The categorical analyzes were performed through

the chi-square test with the Yates correction for unbalanced samples. In the comparison

between medians the tests of analysis of stations of Mann Witney was corrected by

Bonferroni.

We used logistic regression models to evaluate the main predictors of a binary outcome

regarding symptoms of anxiety and depression (HADS subscale). The logistic regression was

performed with a sample size of 100 patients from the private hospital and 86 patients from

the public hospital and included calculations of corresponding crude and adjusted odds ratios

(ORs) and 95% confidence intervals (CI). The variables that were included were those that pre-

sented significance with p-values < 0.10 based on the Pearson chi-square test or the Mann-

Whitney test. Once the candidate variables were inserted, the logistic regression was per-

formed through the step-by-step model, considering that the variable with the worst influence

was the one with the lowest Wald index. Numerous steps were performed until the model

became cohesive and all variables were significant (p<0.05) and reached p> 0.20 in the Hos-

mer-Lemeshow test for model validation. Statistical analyses were carried out using SPSS for

Windows version 19.0 (IBM Corp., Armonk, NY, USA). A two-sided p-value� 0.05 was con-

sidered statistically significant. Canonical Analysis was performed to verify the influence of

missing data on the study variables.

Results

Between May 2015 and March 2017, 100 patients from the private hospital and 86 patients

from the public hospital, that met the CCI criteria, participated in this study after signing the

written informed consent. The reasons for non-inclusion are outlined in the flowchart (Fig 1).

The raw data of the patients of this study is available as S1 Table.

Chronic critical illness criteria eligibility

Sepsis and mechanical invasive ventilation for four consecutive days plus at least 8 days in an

ICU were the most prevalent CCI eligibility criteria in both hospitals (more than 70% for

both). Patients of the public hospital underwent tracheotomy more frequently than those of

the private hospital (41.9% versus 16.0%, p<0.0001).
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Patient characteristics

Patients from the public hospital were younger (58.5 [47.0–67.0] versus 69 [59.5–81] years of

age; p<0.001). We observed a similar median SAPS 3 (55 [47–62] versus 54[46–64]; p = 0.689)

and Charlson index (1.0 [0–3] versus 2.0[1–4]; p = 0.059) between the patients at the two insti-

tutions. A significant difference was found between the public and private hospitals in the ICU

median LOS (21[14–30] versus 16 [10–26] days, respectively; p = 0.006) and in the median

number of days on mechanical ventilation (13 [8–20] versus 9.0 [6–15] days, respectively;

p = 0.026). Although no difference was found in EQ-5D-3L at baseline, ICU mortality was

higher in the public hospital (32.6% versus 17.2%, p = 0.026), whereas there was no difference

in the overall hospital mortality rates (38.1% versus 35.1%, p = 0.837) (Table 1).

Fig 1. Flow chart. LOS ICU = length of stay at Intensive Care Unit.

https://doi.org/10.1371/journal.pone.0221218.g001
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Family member characteristics

In the public hospital, 91.8% of families had a monthly income less than $1,000, while most

families of the patients in the private hospital (88%) had a monthly income greater than

$2,400, p<0.001; in the public hospital, 32.6% of the family members of the patients were

unemployed versus 1.0% in the private hospital (p<0.001) (Table 2).

Quality of life of family members

Family members of patients in the private hospital showed significant difference in all whoqol-

bref domains at baseline compared to family members from public hospital. Over time, the

only difference observed was in the environmental domain with a significant decrease at 90

days compared to their baseline values (p = 0.043). In the public hospital, families showed a

decrease in all domains at 30-days after first interview at ICU: environment (p<0.0001); physi-

cal (p<0.0001), psychological (p<0.0001) and social (p = 0.004). However, these domains

returned to their baseline values at 90 days after first interview at ICU. It was observed that the

Table 1. Clinical variables and hospital outcomes of CCI patients admitted to an ICU according to hospital, baseline.

Variables Private hospital (N = 100) Public hospital (N = 86) p

Medical condition, n(%) 71 (71.0%) 73 (84.9%) 0.024

SAPS 3, median[IQR] 53.5 [45.5–63.5] 54.5 [47.0–62.0] 0.689

SOFA, median [IQR] 6.0 [3.0–9.0] 4.0 [2.0–8.0] 0.062

Charlson, median [IQR] 2.0 [0.5–4.0] 1.0 [0.0–3.0] 0.059

Glasgow, median [IQR] 14.0 [13.0–15.0] 15.0 [13.0–15.0] 0.337

ADL, median [IQR] 6 [2.0–6.0] 6 [4.7–6.0] 0.023

WHOQOL-BREF Environment 87.5 [75.8–93.8] 62.5 [46.9–78.1] <0.0001

WHOQOL-BREF Physical health 78.6 [67.9–92.9] 71.4 [58.9–85.7] 0.015

WHOQOL-BREF Psychological 75.0 [62.5–87.5] 70.8 [58.3–83.3] 0.042

WHOQOL-BREF Social 83.3 [66.7–100] 75.0 [58.3–83.3] 0.001

HADS total score, baseline 15.0 [9.3–21] 19.5 [14–26] 0.003

HADS A score, baseline 9.0 [7.0–13.0] 11.0 [8.0–14.0] 0.008

HADS D score, baseline 6.0 [3.0–9.0] 8.0 [5.0–11.0] 0.003

EQ-5D-3L, median [IQR] 7.0 [6.0–10.0] 7.0 [6.0–10.0] 0.651

Dependence ADL, n(%) 24 (24.0%) 10 (11.6%) 0.030

Blood transfusion, n(%) 47 (47.0%) 32 (37.2%) 0.178

RRT, n(%) 22 (22.0%) 26 (30.2%) 0.201

Delirium, n(%) 54 (54.0%) 10 (11.6%) <0.0001

Vasopressor, n(%) 86 (86.0%) 63 (73.3%) 0.030

Cancer, n(%) 45 (45.0%) 4 (4.7%) <0.0001

Palliative Care, n(%) 9 (9.0%) 9 (10.5%) 0.736

Demency, n(%) 11 (11.0%) 2 (2.3%) 0.021

ICU LOS, median [IQR] 16.0 [10.0–26.0] 20.5 [14.0–30.0] 0.006

ICU death, n(%) 17 (17.2%) 28 (32.6%) 0.026

Hospital LOS, median [IQR] 38.0 [27.0–56.0] 35.0 [23.0–54.0] 0.309

Hospital death, n (%) 34 (35.1%) 32 (38.1%) 0.837

Hospital readmission, n(%) 50 (50.0%) 24 (27.9%) 0.002

ICU readmission, n(%) 32 (32.0%) 10 (11.6%) 0.001

SAPS, Simplified Acute Physiology Score; SOFA, Sequential Organ Failure Assessment; ADL, Activities of Daily Living; EQ-5D-3L = European Quality of Life Five

Dimension Three Level; RRT, Renal Replacement Therapy; ICU, Intensive Care Unit; LOS, Length of Stay; WHOQOL-BREF: World Health Organization Quality of

Life; HADS, Hospital Anxiety and Depression Scale; HADS A- Anxiety subscale; HADS D, Depression subscale; IQR, interquartile range.

https://doi.org/10.1371/journal.pone.0221218.t001
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physical domain was the only one that remained significantly worse when compared to the

families of patients treated at private hospital (p = 0.006), (Fig 2 and Table 3).

Emotional disorders of family members

At baseline, the family members of patients treated in the public hospital had a higher total

HADS score (p = 0.003); Higher anxiety score (p = 0.008) and depression score (p = 0.003)

compared with the family members of the patients treated in the private hospital. We observed

that these scores had a significant improvement within each group over time, although family

members of the public hospital presented more symptoms of depression over time: (29% ver-

sus 6.5%, p = 0.008) at 30-days and (33.3% versus 5.7%, p = 0.013) at 90-days, public versus pri-

vate hospital respectively. (Fig 3 and Table 3).

Table 2. Patient´s and family member’s demographic characteristics according to hospital.

Demographic variables Private hospital

N = 100

Public Hospital

N = 86

p

Patients

Age, median [IQR] 69 [59.5–81.0] 58.5 [47.0–67.0] <0.0001

Gender, n(%) 0.164

Male 68 (68.0%) 50 (58.1%)

Marital status, n(%) 0.016

Single 73 (73.0%) 48 (55.8%)

Married 11 (11.0%) 21 (24.4%)

Level of education, n(%) <0.001

Elementary school 12 (12.0%) 57 (66.3%)

High school 21 (21.0%) 26 (30.2%)

College education 67 (67.0%) 3 (3.5%)

Religion, n(%) <0.001

Catholic 71 (71.0%) 45 (52.3%)

Protestant 2 (2.0%) 29 (33.7%)

Others 27 (27.0%) 12 (14.0%)

Family members

Age, median [IQR] 58.0 [47.5–67.0] 38.0 [31.0–52.0] <0.0001

Gender Male, n(%) 17 (17.0%) 29 (33.7%) 0.008

Level of education, n(%) <0.0001

Elementary school 4 (4.0%) 33 (38.4%)

High school 21 (21.0%) 39 (45.3%)

College Education 81 (81.0%) 14 (16.3%)

Monthly family income, n(%)

Less than $1,000 4.0 (4.0%) 79 (91.8%) <0.001

Work, n(%)

Unemployed 1.0 (1.0%) 28 (32.6%) <0.001

Marital status, n(%) 0.001

Single 11(11.0%) 24 (27.9)

Married 82 (82.0%) 51 (59.3)

Relationship, n(%) <0.0001

Offspring 36 (36.0%) 44 (51.2%)

Spouses 47 (47.0%) 19 (22.1%)

Previous ICU experience, n(%) 75 (75.0) 39 (45.3) <0.0001

ICU, Intensive Care Unit; IQR, Interquartile Range.

https://doi.org/10.1371/journal.pone.0221218.t002
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EQ-5D-3L

Concerning the EQ-5D-3L, we observed similar results between the public and private hospi-

tals, and patients from both hospitals presented worse EQ-5D-3L scores 30 and 90 days after

discharge compared to their baseline scores (Fig 3).

Fig 2. WHOQOL-Bref at three time points according to the hospital in which the patient was treated. Data were

expressed in medians and quartiles. The comparison between the times used the Friedman test with post-SNK test. In

the comparison between the groups, the Mann-Whitney test.

https://doi.org/10.1371/journal.pone.0221218.g002
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Table 3. Analysis of HADS, WHOQOL-BREF, EQ-5D-3L and ADL over time (Baseline, 30 and 90 days) at the private and public hospital.

Outcomes Private hospital P a Public hospital P a p b

HADS Total Score

HADS total score, baseline 15.0 [9.3–21] 19.5 [14–26] 0.003

HADS total score, 30-days 10.0 [2.8–15.3] <0.0001 11.0 [3–23] <0.0001 0.451

HADS total score, 90-days 5.0 [1.0–12.0] <0.0001 9.5 [1–25] <0.0001 0.548

HADS–A score

HADS A score, baseline 9.0 [7.0–13.0] 11.0 [8.0–14.0] 0.008

HADS–A score, 30 days 5 [2.0–8.0] <0.0001 7.0 [3.0–10.0] 0.001 0.539

HADS-A score, 90 days 3.0 [1.0–6.0] <0.0001 5.0 [1.0–12.0] 0.020 0.461

HADS- D score

HADS D score, baseline 6.0 [3.0–9.0] 8.0 [5.0–11.0] 0.003

HADS-D score, 30-days 4.0 [0.0–7.0] <0.0001 4.0 [0.0–13.0] <0.0001 0.497

HADS-D score, 90-days 2.0 [0.0–6.0] <0.0001 5.0 [0.0–13.0] 0.004 0.215

WHOQOL-BREF

Environment

Environment, baseline 87.5 [75.8–93.8] 62.5 [46.9–78.1] <0.0001

Environment, 30-days 81.3 [71.1–93.8] 0.664 75 [58.3–83.3] <0.0001 0.002

Environment, 90-days 83.3 [58.3–91.7] 0.043 66.7 [58.3–100] 0.057 0.891

Physical health

Physical health, baseline 78.6 [67.9–92.9] 71.4 [58.9–85.7] 0.015

Physical health, 30-days 85.7 [67.9–96.6] 0.632 62.5 [46.9–78.1] <0.0001 <0.0001

Physical health, 90-days 87.5 [75.0–98.4] 0.098 73.4 [52.3–84.4] 0.405 0.006

Psychological

Psychological, baseline 75.0 [62.5–87.5] 70.8 [58.3–83.3] 0.042

Psychological, 30-days 79.2 [65.6–88.5] 0.761 57.1 [50.0–67.9] <0.0001 0.000

Psychological, 90-days 85.7 [72.3–92.9] 0.217 78.6 [71.4–96.4] 0.195 0.510

Social

Social, baseline 83.3 [66.7–100] 75.0 [58.3–83.3] 0.001

Social, 30-days 83.3 [58.3–91.7] 0.532 66.7 [58.3–75.0] 0.004 0.001

Social, 90-days 79.2 [66.7–91.7] 0.864 79.2 [66.7–95.8] 0.159 0.866

EQ-5D-3L

EQ-5D-3L, baseline 7.0 [6.0–10.0] 7.0 [6.0–10.0] 0.651

EQ-5D-3L, 30-days 11.0 [8.8–12.0] <0.0001 11.0 [7.0–13.0] 0.034 0.992

EQ-5D-3L, 90-days 9.0 [7.0–11.0] 0.030 10 [6.0–13.0] 0.553 0.507

ADL

Indice de Katz—basal 6.0 [2.0–6.0] 6.0 [4,75–6,00] 0.023

Indice de Katz–30D 2.0[0.0–5.0] <0.001 2.0 [0.0–6.0] <0.001 0.509

Indice de Katz -90D 4.0[1.0–6.0] 0.061 1.0[0.0–6.0] 0.209 0.306

ADL dependence, n(%)

Baseline 24 (24%) 10 (11.6%) 0.029

30 days 22 (47.8%) 14(45.2%) 0.818

90 days 10 (28.6%) 7(58.3%) 0.064

Median [25 percentiles -75 percentiles], Friedmann test, p<0.005 with Simes-Hochberg post-test.
a Difference 30-days and 90-days versus baseline;
b Difference between hospitals. HADS-A = HADS Anxiety subscale score; HADS-D = HADS Depression subscale score; WHOQOL-BREF = World Health

Organization Quality of Life, EQ-5D-3L = European Quality of Life Five Dimension Three Level and ADL = Activities of Daily Living; Private

https://doi.org/10.1371/journal.pone.0221218.t003
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Fig 3. EQ-5D-3L and HADS at three time points according to the hospital in which the patient was treated. Data

were expressed in medians and quartiles. The comparison between the times used the Friedman test with post-SNK

test. In the comparison between the groups, the Mann-Whitney test.

https://doi.org/10.1371/journal.pone.0221218.g003
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ADL

Regarding ADL, we observed significant difference at baseline, showing that patients from

private hospital were more dependent than those from public hospital (24% versus 11.6%,

p = 0.029). We also observed that 41.7% of public hospital patients became dependent at

90-days versus 14.3% of the private hospital patients (p = 0.031).

The logistic regression revealed that while in the public hospital, the main factor associated

with anxiety was the lack of previous ICU experience (p = 0.012, OR, 2.45 CI 1.22–4.95); in

the private hospital, anxiety was associated with atheism (p<0.0001, OR, 2.1; CI 1.1–3.97).

Regarding symptoms of depression, in the private hospital, the family members with higher

education levels experienced greater levels of depression (p<0.0001, OR, 8.4; CI 2.7–26.5), and

in the public hospital, cohabiting with the patient was the main factor that was strongly associ-

ated with depression (p = 0.001, OR, 8.82; CI 2.48–31.39).

Discussion

This study sheds light on the important topic of CCI in patients and its impact on family mem-

bers with distinct socioeconomic status from extremes of the social pyramid. Very little data

on CCI has been collected in low-resource settings. Notwithstanding the similar comorbidities

and severity, the impact of CCI in patients on the emotional state and QOL of family members

varies in accordance with the resources of the family.

There were significant differences in the demographic characteristics between the two hos-

pitals: the family members of the patients treated at the public hospital had low income, were

unemployed, and experienced greater emotional suffering and poorer QOL. In accordance

with the literature, the burdens of CCI are overwhelming and require considerable resources

[19]; given these circumstances, families with low income may not be able to support their

family members with CCI. Furthermore, increases in family demands seem to be an important

indicator of the amount of assistance a family may need [20]. Interestingly, it was observed

that emotional suffering was proportional to the scarcity of resources; that is, families with low

income were more prone to suffer from emotional problems and experience worse QOL. In

the present study, we noted this impact on low-income family members, especially those who

cohabited with the patient. According to a previous study, cohabiting with the patient may

increase demands on the family and decrease the strengths and capabilities (hardiness,

resources, coping, and problem-solving communication) associated with outcomes of family

well-being and adaptation [20].

After ICU discharge, chronic critical patients continue to require a high and continuous

level of care, especially those who have become functionally dependent. This prolonged bur-

den of care brings a severe emotional stressor to the whole family system. As a consequence,

Post-Intensive Care Family Syndrome may occur in family members, including depression,

anxiety, and post-traumatic stress disorder.[3,21,22] For their families, the prolonged state of

critical illness triggers a number of concerns, such as role shifts, financial difficulty and disrup-

tions in the daily activities or work schedules, and instability on family structure. [21,22] Our

data show that it seems to be worse for those who cohabit with patients and are low-income

financially.

CCI is a serious problem that is increasing in the health care system. The definition of

this complex syndrome varies greatly, reflecting a lack of consensus. Most studies require tra-

cheotomy or mechanical ventilation for more than 21 days [19], but we elected to use a more

recent definition. [2] As such, sepsis and prolonged mechanical ventilation for at least four

days were the most common CCI eligibility criteria. The experiences of family members of

patients with sepsis are stressful and cause anxiety, depression and posttraumatic stress due to
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their helplessness and uncertainty. In addition, the death of patients or patients’ survival with

significant deterioration in their QOL causes a major psychological impact on the family [23].

In our study, the ICU mortality rate was much higher than the common rate of approxi-

mately 10%, but the ICU mortality rate in our study is in accordance with the results of other

CCI studies showing that, in this group of patients, one-year mortality rates range between 50

and 70%. Some studies report that only 10% of CCI patients achieve functional autonomy and

live at home one year after the onset of the acute condition requiring ICU admission [1]. Fur-

thermore, the SAPS 3 was higher than that in other Brazilian ICUs. In a retrospective cohort

study in which 48,816 adult patients were admitted to 72 Brazilian ICUs, the mean SAPS 3 was

44.3 ± 15.4 points, and the ICU and hospital mortality rates were 11.0% and 16.5%, respec-

tively [24].

Families experience uncertainties because of changes in the state of CCI patients, demands

for resources and a sudden drop in QOL [3, 25]. Similarly, these family members experience

mental complications (major depression, complicated mourning, acute stress disorder and

posttraumatic stress disorder), which is referred to as post intensive family syndrome

(PICS-F). However, PICS-F must be further explored in this specific population [26].

In the public hospital, less than half of the family members had previous knowledge of an

ICU, demonstrating the scarce access to the hospital network of low-income families in Brazil.

The low-income patients had fewer hospital readmissions than the high-income patients.

Interestingly, among the low-income families, cohabiting with the patient was strongly associ-

ated with symptoms of depression. Health literacy, a term introduced in the 1970s that is of

increasing importance in public health, is concerned with the capacities of people to meet the

complex demands of health in a modern society [27]. The cognitive and social skills that deter-

mine the motivation and ability of individuals to gain access to understand and use informa-

tion in ways that promote and maintain good health may be compromised in low-income

families. In view of the eventual changes in lifestyle, it is important to support these families.

For example, a patient with tracheotomy impacts the QOL of the family, and tracheotomy was,

precisely, the most common intervention in the patients in the public hospital [28].

There are some limitations to this study. It was performed in only two hospitals, and a rela-

tively small number of individuals were enrolled. The main limitation is that half of the fami-

lies did not respond to the follow-up 30 days after ICU discharge, regardless of which hospital

treated the patient. While there was no significant difference in sociodemographic factors

between the nonresponders and responders, the LOS at the hospital was significantly longer in

the responders than in the nonresponders (43 days [30–67] versus 33 days [25–47], p = 0.015).

Given that the distribution of the missing data occurred in an aleatory way, therefore not influ-

encing the results of the analysis at the follow up regarding the demographic variables and on

the psychometric instruments applied. Nevertheless, the high number of participants lost to

follow-up was due to difficulties in contacting the participants and the death of the patient;

therefore, these conclusions must be viewed with caution. An important limitation is that a

pre-ICU quality of life and mental health measure was not included. Therefore, we cannot say

clearly whether the study findings are actually capturing the preexisting precarious health tra-

jectory of family members from lower socioeconomic groups.

Finally, due to the severe condition of patients with CCI, only their family members were

approached to fill out the questionnaires. Perhaps their perception of patient QOL was differ-

ent from their own perceptions; thus, the real impact of CCI on the QOL of patients was not

explored in this study.

We definitely agree that we might have captured the social gradient concept. In our results,

it was observed that a third of the members of the low-income family were unemployed.

Therefore, although quality of life and mental health of family members before the ICU were
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not addressed, our results are in agreement with previous studies [22,29] who suggested that

there are inequalities in psychological suffering due to employment status, less social support

and levels of financial deprivation, and thus, those with low income, low education or no job

are at greater risk of depression. Our results confirm previous assumptions and findings that

point to a relationship between socioeconomic status and health [22,29]. This study adds in

the literature information regarding the impact of the economic and social status on the qual-

ity of life and on the emotional of the family members of the critically ill patients after ICU.

Considering the unfavorable outcomes for the majority of CCI patients and the impact on

the lives of their family members, other CCI dimensions should be better evaluated, such as

further research on topics as muscle, immune, and cognitive dysfunctions in order to test

whether targeted therapies could conceivably improve long-term outcome, regarding QOL.

Also, future research should now focus on potential initiatives tackling the CCI early on, such

as applying daily diaries, cognitive behavior therapy, and mindfulness training, for instance.

Conclusions

This study showed that the impact of CCI on the emotional status and the QOL of the family

members of the patients with CCI differ according to socioeconomic resources. Cohabiting

with the patient was a factor associated with family depression, while in the high-income pop-

ulation we found that the high level of education impacts the emotional response of the family

members. Moreover, in the public hospital, the main factor associated with anxiety was the

lack of previous ICU experience.
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References
1. Nelson JE, Cox CE, Hope AA, Carson SS. Chronic critical illness. Am J Respir Crit Care Med. 2010;

182:446–54. https://doi.org/10.1164/rccm.201002-0210CI PMID: 20448093

2. Kahn JM, Le T, Angus DC, Cox CE, Hough CL, White DB, et al. The epidemiology of chronic critical ill-

ness in the United States*. Crit Care Med. 2015; 43:282–7. https://doi.org/10.1097/CCM.

0000000000000710 PMID: 25377018

3. Hickman RL Jr., Douglas SL. Impact of chronic critical illness on the psychological outcomes of family

members. AACN Adv Crit Care. 2010; 21:80–91. https://doi.org/10.1097/NCI.0b013e3181c930a3

PMID: 20118707

4. Sakusic A, Gajic O. Chronic critical illness: unintended consequence of intensive care medicine. Lancet

Respir Med. 2016; 4:531–2. https://doi.org/10.1016/S2213-2600(16)30066-2 PMID: 27155771

5. Im K, Belle SH, Schulz R, Mendelsohn AB, Chelluri L. Prevalence and outcomes of caregiving after pro-

longed (> or = 48 hours) mechanical ventilation in the ICU. Chest. 2004; 125:597–606. https://doi.org/

10.1378/chest.125.2.597 PMID: 14769744

6. Van Pelt DC, Milbrandt EB, Qin L, Weissfeld LA, Rotondi AJ, Schulz R, et al. Informal caregiver burden

among survivors of prolonged mechanical ventilation. Am J Respir Crit Care Med. 2007; 175:167–73.

https://doi.org/10.1164/rccm.200604-493OC PMID: 17068327

7. Abegunde DO, Mathers CD, Adam T, Ortegon M, Strong K. The burden and costs of chronic diseases

in low-income and middle-income countries. Lancet. 2007; 370:1929–38. https://doi.org/10.1016/

S0140-6736(07)61696-1 PMID: 18063029

8. Maguire JM, Carson SS. Strategies to combat chronic critical illness. Curr Opin Crit Care. 2013;

19:480–7. https://doi.org/10.1097/MCC.0b013e328364d65e PMID: 23995126

9. Rzewuska M, de Azevedo-Marques JM, Coxon D, Zanetti ML, Zanetti AC, Franco LJ, et al. Epidemiol-

ogy of multimorbidity within the Brazilian adult general population: evidence from the 2013 national

health survey (PNS 2013). PLoS One. 2017; 12:e0171813. https://doi.org/10.1371/journal.pone.

0171813 PMID: 28182778

10. Lewis M, Penteado E, Malik AM. Brazil’s mixed public and private hospital system. World Hosp Health

Serv. 2015; 51:22–6.

11. Mapa da desigualdade. https://www.nossasaopaulo.org.br/arqs/mapa-da-desigualdade-apresentacao-

2016.pdf.

12. Fumis RR, Ranzani OT, Martins PS, Schettino G. Emotional disorders in pairs of patients and their fam-

ily members during and after ICU stay. PLoS One. 2015; 23; 10:e0115332. https://doi.org/10.1371/

journal.pone.0115332 PMID: 25616059

13. Botega NJ, Bio MR, Zomignani MA, Garcia C Jr., Pereira WA. Mood disorders among inpatients in

ambulatory and validation of the anxiety and depression scale HAD. Rev Saude Publica. 1995; 29:355–

63. https://doi.org/10.1590/s0034-89101995000500004 PMID: 8731275

14. Fleck MP, Louzada S, Xavier M, Chachamovich E, Vieira G, Santos L, et al. Application of the Portu-

guese version of the abbreviated instrument of quality life WHOQOL-bref. Rev Saude Publica. 2000;

34:178–83. https://doi.org/10.1590/s0034-89102000000200012 PMID: 10881154

15. EuroQol Research Foundation: EQ-5D-5L https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/.

Accessed 1 July 2017.

16. Lino VT, Pereira SR, Camacho LA, Ribeiro Filho ST, Buksman S. Cross-cultural adaptation of the inde-

pendence in activities of daily living index (Katz Index). Cad Saude Publica. 2008; 24:103–12. PMID:

18209838

17. Using Proxies to assess Quality of Life: A Review of the Issues and Challenges. https://core.ac.uk/

download/pdf/42411586.pdf

18. https://euroqol.org/eq-5d-instruments/eq-5d-5l-available-modes-of-administration/proxy/

19. Carson SS, Bach PB. The epidemiology and costs of chronic critical illness. Critical Care Clinics. 2002;

18:461–76. PMID: 12140908

20. Leske JS, Jiricka MK. Impact of family demands and family strengths and capabilities on family well-

being and adaptation after critical injury. Am J Crit Care. 1998; 7:383–92. PMID: 9740889

Mental health and quality of life in families of chronic critical illness patients admitted to ICU

PLOS ONE | https://doi.org/10.1371/journal.pone.0221218 September 13, 2019 14 / 15

https://doi.org/10.1164/rccm.201002-0210CI
http://www.ncbi.nlm.nih.gov/pubmed/20448093
https://doi.org/10.1097/CCM.0000000000000710
https://doi.org/10.1097/CCM.0000000000000710
http://www.ncbi.nlm.nih.gov/pubmed/25377018
https://doi.org/10.1097/NCI.0b013e3181c930a3
http://www.ncbi.nlm.nih.gov/pubmed/20118707
https://doi.org/10.1016/S2213-2600(16)30066-2
http://www.ncbi.nlm.nih.gov/pubmed/27155771
https://doi.org/10.1378/chest.125.2.597
https://doi.org/10.1378/chest.125.2.597
http://www.ncbi.nlm.nih.gov/pubmed/14769744
https://doi.org/10.1164/rccm.200604-493OC
http://www.ncbi.nlm.nih.gov/pubmed/17068327
https://doi.org/10.1016/S0140-6736(07)61696-1
https://doi.org/10.1016/S0140-6736(07)61696-1
http://www.ncbi.nlm.nih.gov/pubmed/18063029
https://doi.org/10.1097/MCC.0b013e328364d65e
http://www.ncbi.nlm.nih.gov/pubmed/23995126
https://doi.org/10.1371/journal.pone.0171813
https://doi.org/10.1371/journal.pone.0171813
http://www.ncbi.nlm.nih.gov/pubmed/28182778
https://www.nossasaopaulo.org.br/arqs/mapa-da-desigualdade-apresentacao-2016.pdf
https://www.nossasaopaulo.org.br/arqs/mapa-da-desigualdade-apresentacao-2016.pdf
https://doi.org/10.1371/journal.pone.0115332
https://doi.org/10.1371/journal.pone.0115332
http://www.ncbi.nlm.nih.gov/pubmed/25616059
https://doi.org/10.1590/s0034-89101995000500004
http://www.ncbi.nlm.nih.gov/pubmed/8731275
https://doi.org/10.1590/s0034-89102000000200012
http://www.ncbi.nlm.nih.gov/pubmed/10881154
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
http://www.ncbi.nlm.nih.gov/pubmed/18209838
https://core.ac.uk/download/pdf/42411586.pdf
https://core.ac.uk/download/pdf/42411586.pdf
https://euroqol.org/eq-5d-instruments/eq-5d-5l-available-modes-of-administration/proxy/
http://www.ncbi.nlm.nih.gov/pubmed/12140908
http://www.ncbi.nlm.nih.gov/pubmed/9740889
https://doi.org/10.1371/journal.pone.0221218


21. van Beusekom I, Bakhshi-Raiez F, de Keizer NF, Dongelmans DA, van der Schaaf M. Reported burden

on informal caregivers of ICU survivors: a literature review. Crit Care. 2016; 21; 20:16. https://doi.org/

10.1186/s13054-016-1185-9 PMID: 26792081

22. Cameron JI, Chu LM, Matte A, Tomlinson G, Chan L, Thomas C, et al. RECOVER Program Investiga-

tors (Phase 1: towards RECOVER); Canadian Critical Care Trials Group. One-Year Outcomes in

Caregivers of Critically Ill Patients. N Engl J Med. 2016; 374:1831–41. https://doi.org/10.1056/

NEJMoa1511160 PMID: 27168433

23. Matt B, Schwarzkopf D, Reinhart K, Konig C, Hartog CS. Relatives’ perception of stressors and psycho-

logical outcomes—results from a survey study. J Crit Care. 2017; 39:172–7. https://doi.org/10.1016/j.

jcrc.2017.02.036 PMID: 28273613

24. Moralez GM, Rabello LSCF, Lisboa TC, Lima MdFA, Hatum RM, De Marco FVC, et al. External valida-

tion of SAPS 3 and MPM(0)-III scores in 48,816 patients from 72 Brazilian ICUs. Ann Intensive Care.

2017; 7:53. https://doi.org/10.1186/s13613-017-0276-3 PMID: 28523584

25. Dowdy DW, Eid MP, Sedrakyan A, Mendez-Tellez PA, Pronovost PJ, Herridge MS, et al. Quality of life

in adult survivors of critical illness: a systematic review of the literature. Intensive Care Med. 2005;

31:611–20. https://doi.org/10.1007/s00134-005-2592-6 PMID: 15803303

26. Wintermann GB, Weidner K, Strauss B, Rosendahl J, Petrowski K. Predictors of posttraumatic stress

and quality of life in family members of chronically critically ill patients after intensive care. Ann Intensive

Care. 2016; 6:69. https://doi.org/10.1186/s13613-016-0174-0 PMID: 27439709

27. Van den Broucke S. Health literacy: a critical concept for public health. Arch Public Health. 2014; 72:10.

https://doi.org/10.1186/2049-3258-72-10 PMID: 24685171

28. Van Pelt DC, Schulz R, Chelluri L, Pinsky MR. Patient-specific, time-varying predictors of post-ICU

informal caregiver burden: the caregiver outcomes after ICU discharge project. Chest. 2010; 137:88–

94. https://doi.org/10.1378/chest.09-0795 PMID: 19762552
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