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Abstract

Rationale: Survivors of acute respiratory failure commonly experience
long-term psychological sequelae and impaired quality of life. For
researchers interested in general mental health, using multiple
condition-specific instrumentsmaybeunnecessary and inefficientwhen
using theMedicalOutcomesStudyShortForm(SF)-36, a recommended
outcome measure, may suffice. However, relationships between the
SF-36 scores and commonly usedmeasures of psychological symptoms
in acute survivors of respiratory failure are unknown.

Objectives: Our objective is to examine the relationship of the
SF-36 mental health domain (MH) and mental health component
summary (MCS) scores with symptoms of depression, anxiety, and
post-traumatic stress disorder (PTSD) evaluated using validated
psychological instruments.

Methods:We conducted a cross-sectional analysis of 1,229
participants at 6- and 12-month follow-up assessment using data from
five studies fromtheUnited States, theUnitedKingdom, andAustralia.

Measurements and Main Results: Symptoms were assessed
using theHospital Anxiety andDepression Scale (HADS), Depression
Anxiety Stress Scales, the Davidson Trauma Scale, Impact of Event

Scale (IES), and IES-Revised (IES-R). At 6-month assessment there
were moderate to strong correlations of the SF-36 MH scores with
HADS depression and anxiety symptoms (r =20.74 and20.79) and
with IES-R PTSD symptoms (r =20.60) in the pooled analyses. Using
the normalized population mean of 50 on the SF-36 MH domain
score as a cut-off, positive predictive values were 16 and 55% for
substantial depression; 20 and 68% for substantial anxiety (Depression
Anxiety Stress Scales andHADS, respectively); and 40, 44, and 67% for
substantial PTSD symptoms (IES-R, IES, andDavidsonTrauma Scale,
respectively). Negative predictive values were high. The area under the
receiver operating characteristics curve of the SF-36 MH score was
high for depression, anxiety, andPTSDsymptoms (0.88, 0.91, and0.84,
respectively). All results were consistent for the MCS, across the
individual studies, and for the 12-month assessment.

Conclusions: For researchers interested in general mental health
status, the SF-36MHorMCSoffers a strongmeasure of psychological
symptomsprevalent among survivors of acute respiratory failure. For
researchers interested in specific conditions, validated psychological
instruments should be considered.
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Form 36 survey; depression; anxiety; post-traumatic stress disorder
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Survivors of acute respiratory failure
requiring mechanical ventilation in an
intensive care unit (ICU) commonly
experience long-term psychological
sequelae and impaired quality of life (1–3).
In studies evaluating survivors of acute
respiratory failure, quality of life status after
hospital discharge is a recommended
outcome measure (4), and the Medical
Outcomes Study Short Form 36 (SF-36)
instrument is commonly used and
recommended (5–7). The SF-36 is a self-
report generic measure of health-related
quality of life (8) that has been validated in
survivors of acute respiratory failure (9, 10).
The SF-36 has a 5-item mental health
domain (MH) score and a 35-item overall
mental health component summary score
(MCS) that evaluate general mental health
status (11).

Researchers interested in specific
psychological sequela of survivors of acute
respiratory failure, such as depression,
anxiety and post-traumatic stress disorder
(PTSD) symptoms, must use multiple
assessment instruments. However, not all
researchers are interested in specific
psychological conditions, and some may
only be interested in general mental health
status. For these researchers, using multiple
condition-specific instruments may be
an unnecessary burden on research
participants and an inefficient use of
research resources, and the SF-36’s MH
or MCS scores may suffice. However,
relationships between the SF-36 scores
and commonly used measures of
psychological symptoms in patients with
acute respiratory failure are unknown. Such
knowledge may aid in designing a
minimum set of core outcome measures
that should be included in all clinical
trials (i.e., a core outcome set) (12)
evaluating postdischarge patient outcomes
to improve the comparability of outcomes
across trials (13). Core outcome sets, with
limited redundancy in patient outcome
measures, would reduce cost and patient
burden and improve feasibility of
conducting outcome assessments after
hospital discharge.

To provide data to help inform the
development of a minimum set of outcome
measures to be used in all long-term
outcomes research in this field (i.e., a core-
outcome set) (12, 14), we undertook this
study to examine the relationship of the
SF-36 MH and MCS scores with symptoms
of depression, anxiety, and PTSD, evaluated

using common psychological self-report
instruments, in survivors of acute
respiratory failure. Secondarily, because
we are evaluating use of the SF-36 as a
measure of general mental health, we also
confirmed the SF-36 factor structure in
survivors of acute respiratory failure,
because there are limited data confirming
that its main constructs (i.e., physical and
mental health) are similar in survivors of
acute respiratory failure versus the general
population.

Methods

Study Design and Data Sources
We conducted a cross-sectional analysis
of data collected at 6- and/or 12-month
follow-up assessments for survivors of
acute respiratory failure enrolled in five
studies conducted in the United States
(ARDSNet Long Term Outcomes Study
[ALTOS] and Improving Care of Acute
Lung Injury Patients [ICAP] studies),
United Kingdom (Conventional
ventilatory support vs. extracorporeal
membrane oxygenation for severe adult
respiratory failure [CESAR] and a
pragmatic randomized, controlled trial of
intensive care follow-up programs in
improving longer-term outcomes from
critical illness [PRaCTICAL] studies),
and Australia (Elliott and colleagues study
[15]). All studies received ethics approval
and obtained informed consent. Each study
is briefly described herein.

ALTOS included patients in the United
States who were enrolled in three of the
ARDS Network’s randomized trials, with
6- and 12-month assessments occurring
between 2008 and 2012 (16–19). The three
randomized trials included 41 hospitals.
The ICAP study was a prospective cohort
study evaluating acute respiratory distress
syndrome survivors from four hospitals in
Baltimore, Maryland with 6- and 12-month
assessments occurring between 2005 and
2008 (20). The CESAR study was a
randomized control trial of conventional
ventilation versus extracorporeal
membrane oxygenation for severe acute
respiratory failure that enrolled patients
from 103 hospitals in England with a
6-month assessment occurring between
2002 and 2007 (21). The PRaCTICAL study
was a pragmatic randomized trial that
enrolled patients from three hospitals in the
United Kingdom with 6- and 12-month

assessments occurring between 2007 and
2008 (22, 23). Finally, the Elliott and
colleagues study was a randomized trial of
12 hospitals in Australia with a 6-month
assessment occurring between 2005 and
2009 (15). To be eligible for the current
analysis, a patient must have completed
the SF-36 at the 6- and/or 12-month
assessment.

Measures
SF-36 version 2 (24, 25) is the outcome
measure being evaluated in this study.
Psychological symptoms were assessed with
commonly used self-report instruments
for depression, anxiety, and PTSD
symptoms. Specifically, the Hospital
Anxiety and Depression Scale (HADS)
(16, 26) and Depression Anxiety Stress
Scales (DASS) (27, 28) assessed depression
and anxiety. The Davidson Trauma Scale
(DTS) (29), Impact of Event Scale (IES)
(30), and IES-Revised (IES-R) (31) assessed
PTSD. For depression and anxiety
symptoms, the HADS was used by the
ICAP, ALTOS, CESAR, and PRaCTICAL
studies, and the DASS was used by the
Elliot and colleagues study. For PTSD
symptoms, the IES-R was used by ICAP
and ALTOS, the DTS by PRaCTICAL,
and the IES by the Elliott and colleagues
study (15).

For this analysis, psychological
symptoms were evaluated as binary
outcomes: presence or absence of substantial
symptoms using traditional instrument-
specific threshold (i.e., >8 for HADS
depression and anxiety subscales [16, 26];
>21 for DASS depression [27, 28]; >15 for
DASS anxiety [27, 28]; >27 for DTS [23,
29]; >20 for IES [30, 32]; and >1.6 for
IES-R [33]).

Statistical Analysis
In addition to descriptive statistics, the
associations between continuous scores
from each psychological instrument and
the SF-36 MH and MCS scores were
examined using Spearman correlation
coefficients. We defined the strength of the
correlation as “very strong” if rho was
greater than or equal to j0.80j, “strong” if
rho was greater than or equal to j0.60j and
less than or equal to j0.79j, “moderate” if
rho was greater than or equal to j0.40j and
less than or equal to j0.59j, and “weak” if
rho was less than j0.39j (34). The area
under receiver operating characteristics
(AUROC) curves was used to evaluate the
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discrimination of the SF-36 score for
survivors who did versus did not have
substantial symptoms of each of the
psychological outcomes (depression,
anxiety, and PTSD). The AUROC curves
were calculated for both the MCS and
MH scores. However, because the results
were similar and not all of the studies
collected the MCS results, we only
reported the MH scores. Sensitivity,
specificity, and positive and negative
predictive values for SF-36 normalized
scores (mean, 50; SD, 10) of 40, 45, 50, 55,
and 60 were calculated to identify SF-36
thresholds that may indicate the presence
of substantial psychological symptoms.
When possible, studies using the same
psychological instrument were pooled

using patient-level data from each
study. Finally, we conducted a sensitivity
analysis of the pooled correlation analysis
removing the CESAR dataset from the
pooled data.

Exploratory factor analysis of the SF-36
at 6- and 12-month assessments was
performed using data from studies that had
the SF-36 MCS available. Only one factor
had an eigenvalue greater than 1 at the
6- and 12-month time points, suggesting
that one factor should be extracted. Scree
plots of the eigenvalues supported extracting
one factor. Parallel analysis, which fits
multiple “slices” of data with different
weights to identify the number of factors
(35), indicated that three factors should be
extracted. On the basis of conventional

criteria for determining the number of
factors—eigenvalues, scree plots, parallel
analysis, and theory—we specified that two
factors (physical and mental health) be
extracted. We used orthogonal and
oblique factor rotations to compare results
from our population to a nationally
representative U.S. sample (36), which was
similar to prior research using samples
from the United Kingdom (37, 38) and
Australia (39). All analyses were performed
using Stata 13.0.

Results

In total, 1,229 survivors of acute respiratory
failure were included across the five

Table 1. Participant characteristics at baseline, 6 months, and 12 months, by study

ICAP (20), U.S.
(N = 164)

ALTOS (16), U.S.
(N = 613)

Elliott et al. (15),
Australia (N = 159)

CESAR (21), UK
(N = 74)

PRaCTICAL (22),
UK (N = 219)

Patient population ARDS ARDS ARF Severe ARF ARF
Age, yr 48 (14) 49 (14) 57 (16) 38 (13) 58 (15)
Men, n (%) 91 (56) 309 (49) 98 (62) 43 (58) 122 (56)
APACHE II 24 (8) 26 (8)* 20 (10) 19 (6) 19 (7)
Ventilation days 14 (14) 11 (10) 6 (6) — 7 (8)
ICU length of stay 19 (17) 14 (11) 9 (8) — 7 (8)
Hospital length of stay 31 (23) 22 (16) 24 (19) 63 (49) —
6-mo values
SF-36 MH 47 (13) 44 (14) 48 (11) 46 (12) 46 (13)
SF-36 MCS 48 (14) 45 (15) 47 (12) — 45 (13)
Depression,† n (%) 41 (25)‡ 222 (36)‡ 15 (9)x 16 (22)‡ 60 (27)‡

Anxiety,† n (%) 52 (33)‡ 260 (42)‡ 18 (11)x 25 (34)‡ 86 (39)‡

PTSD,† n (%) 31 (19)jj 148 (24)jj 46 (29)¶ — 92 (42)**
Depression and anxiety, n (%) 29 (18)‡ 166 (27)‡ 11 (7)x 14 (19)‡ 48 (22)‡

Depression and PTSD, n (%) 17 (11)‡,jj 117 (19)‡,jj 11 (7)x,¶ — 46 (21)‡,**
Anxiety and PTSD, n (%) 20 (13) 128 (21) 13 (8) — 63 (29)

12-mo values
SF-36 MH 47 (13) 45 (14) — — 48 (12)
SF-36 MCS 47 (14) 45 (15) — — 47 (13)
Depression,† n (%) 34 (24)‡ 204 (36)‡ — — 53 (27)‡

Anxiety,† n (%) 50 (35)‡ 241 (42)‡ — — 68 (35)‡

PTSD,† n (%) 31 (22)jj 132 (23)jj — — 77 (40)**
Depression and anxiety, n (%) 24 (17)‡ 158 (28)‡ — — 40 (21)‡

Depression and PTSD, n (%) 18 (13)‡,jj 93 (16)‡,jj — — 45 (23)‡,**
Anxiety and PTSD, n (%) 22 (16)‡,jj 117 (20)‡,jj — — 56 (29)‡,**

Definition of abbreviations: ALTOS= ARDSNet Long Term Outcomes study; APACHE= Acute Physiology and Chronic Health Evaluation; ARDS = acute
respiratory distress syndrome; ARF = acute respiratory failure; CESAR = conventional ventilatory support versus extracorporeal membrane oxygenation for
severe adult respiratory failure; DASS =Depression Anxiety Stress Scales; DTS = Davidson Trauma Scale; HADS =Hospital Anxiety and Depression Scale;
ICAP = Improving Care of Acute Lung Injury Patients study; ICU = intensive care unit; IES = Impact of Event Scale; IES-R = Impact of Event Scale-Revised;
MCS = SF-36 mental component summary score; MH = SF-36 mental health domain score; PRaCTICAL = a pragmatic randomized, controlled trial of
intensive care follow-up programs in improving longer-term outcomes from critical illness; PTSD = post-traumatic stress disorder.
Data presented as mean (SD) unless otherwise specified.
*Originally reported as APACHE III (mean, 86; SD, 25) and presented as APACHE II using standard conversion (44).
†We defined instrument-specific thresholds for substantial symptoms: >8 for the depression and anxiety subscales of HADS; >21 for DASS depression;
>15 for DASS anxiety; >27 for DTS; >20 for IES; and >1.6 for IES-R.
‡Measured using the HADS.
xMeasured using the DASS.
jjMeasured using the IES-R.
¶Measured using the IES.
**Measured using the DTS.
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studies. Participants were 53% men, with
a mean age of 51 years, with some
variability in mean age, severity of
illness, ventilation duration, and length
of stay across studies (Table 1). The
number of patients completing each
psychological instrument at the 6-month
assessment were: 1,068 and 159 using
HADS and DASS, respectively,
as measures for depression and anxiety
symptoms, and 763 using IES-R, 219
using DTS, and 159 using IES as PTSD
measures.

At the 6-month assessment, the
percentage of survivors who met the
threshold for substantial symptoms, using
the various psychological instruments in
each study, ranged from 9 to 36% for
depression, 11 to 42% for anxiety, and 19
to 42% for PTSD (Table 1). In pooled
analyses among studies using the same
instrument at the 6-month assessment,
the proportion of patients with
substantial symptoms for depression,
anxiety, and PTSD were 32, 40, and 23%
using HADS-depression (n = 335), HADS-
anxiety (n = 420), and IES-R (n = 178),
respectively, with little change when
analyses were replicated at 12 months (31%,
n = 274; 39%, n = 337; 22%, n = 149,
respectively).

A histogram of the MH and MCS
scores across all studies is included in Figure
E1 in the online supplement.

Correlation between SF-36 and
Psychological Instruments
In the pooled analysis, at the 6-month
assessment, there were strong correlations of
both the SF-36 MH and MCS scores with
HAD depression and anxiety symptoms
(r =20.72 to 20.79) and strong
correlations with IES-R PTSD symptoms
(r =20.60 to 20.62) (Table E1, Figure E2).
Among the psychological instruments that
were only measured in a single study, the
DASS anxiety and IES scales had moderate
correlations (DASS, r =20.57 and 20.53;
IES r =20.54 and 20.50), whereas the
DASS depression and DTS had strong
correlations with the MH and MCS (20.75
and 20.73, 20.75 and 20.71, respectively).

Results were similar at the 12-month
assessment (Table 2). The sensitivity
analysis removing the CESAR dataset
from pooled data did not change the
point estimates when compared with
the MH (r =20.74, 20.79, and 20.60
for depression, anxiety, and PTSD,
respectively) or MCS (r =20.72, 20.75,
and 20.62 for depression, anxiety, and
PTSD, respectively) scores.

Performance of SF-36 in Identifying
Substantial Psychological Symptoms
At the 6-month assessment, the AUROC
was 0.92 for DASS depression, 0.88 for
HADS depression, 0.90 for DASS anxiety,
0.91 for HADS anxiety, 0.77 for IES, 0.84 for
IES-R, and 0.85 for DTS (Figure 1). Similar
results were observed at 12 months, with an
AUROC of 0.89 for HADS depression, 0.90
for HADS anxiety, 0.85 for IES-R, and 0.90
for DTS.

At 6 months, using a threshold of
50 (i.e., the normalized mean score), the
SF-36 MH domain score generally had a
high sensitivity for the depression and
anxiety subscales (range, 90–94%), with a
lower sensitivity for the PTSD IES-R and
DTS scales (78–92%). Specificity was
lower than sensitivity across all scales
(49–72% for depression and anxiety and
57–72% for PTSD). Positive predictive
values were similar across symptoms
of depression (16 and 55% for DASS
and HADS-D, respectively), anxiety
(20 and 68% for DASS and HADS-A,
respectively), and PTSD (40, 44, and
67% for IES-R, IES, and DTS,
respectively).

Some psychological instruments
produced smaller ranges of positive
predictive values that were lower

Table 2. Spearman correlation of Medical Outcomes Study Short Form-36 mental health scale and summary scores with
psychological instruments

Study Depression Anxiety PTSD

Instrument No.* Mean
(SD)

MH† MCS Instrument Mean
(SD)

MH† MCS Instrument Mean
(SD)

MH† MCS

6 mo
Pooled‡ HADS-D >763 5.7 (5) 20.74x 20.72x HADS-A 6.7 (5) 20.79x 20.75x IES-R 1.0 (0.9) 20.60x 20.62x

ALTOS HADS-D >603 6.1 (5) 20.77 20.74 HADS-A 7.1 (5) 20.79 20.77 IES-R 1.0 (0.9) 20.63 20.65
ICAP HADS-D >160 5.4 (4) 20.65 20.64 HADS-A 5.6 (5) 20.75 20.70 IES-R 0.8 (0.8) 20.46 20.49
CESAR HADS-D 74 4.9 (4) 20.62 — HADS-A 4.9 (4) 20.66 — — — — —
PRaCTICAL HADS-D >212 5.3 (4) 20.72 20.72 HADS-A 6.5 (5) 20.81 20.73 DTS 31.2 (31) 20.75 20.71
Elliot DASS 159 7.8 (8) 20.75 20.73 DASS 6.3 (7) 20.57 20.53 IES 14.4 (16) 20.54 20.50

12 mo
Pooled‡ HADS-D >708 5.6 (5) 20.75x 20.75x HADS-A 6.7 (5) 20.80x 20.7x IES-R 1.0 (0.9) 20.61x 20.62x

ALTOS HADS-D >567 5.9 (5) 20.76 20.75 HADS-A 7.0 (5) 20.80 20.78 IES-R 1.0 (0.9) 20.63 20.65
ICAP HADS-D >141 5.2 (4) 20.72 20.70 HADS-A 6.4 (5) 20.78 20.76 IES-R 0.9 (0.9) 20.52 20.51
PRaCTICAL HADS-D >187 4.8 (4) 20.74 20.78 HADS-A 6.0 (5) 20.80 20.77 DTS 26.7 (28) 20.77 20.75

Definition of abbreviations: ALTOS = ARDSNet Long Term Outcomes study; CESAR = conventional ventilatory support versus extracorporeal membrane
oxygenation for severe adult respiratory failure; DASS = Depression Anxiety Stress Scales; DTS = Davidson Trauma Scale; HADS =Hospital Anxiety and
Depression Scale; ICAP= Improving Care of Acute Lung Injury Patients study; IES = Impact of Event Scale; IES-R= Impact of Event Scale-Revised; MCS=
SF-36 mental component summary score; MH=SF-36 mental health domain score; PRaCTICAL = a pragmatic randomized, controlled trial of intensive care
follow-up programs in improving longer-term outcomes from critical illness; PTSD=post-traumatic stress disorder.
*Sample size may vary across analyses because not all participants have all measures; hence, the minimum sample size across all analyzes is presented in
each row.
†Presented as a normalized score (mean, 50; SD, 10).
‡Pooled data include ALTOS, ICAP, CESAR, and PRaCTICAL for depression and anxiety, and ALTOS and ICAP for PTSD.
xP value< 0.01.
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(e.g., 11–36% for DASS depression) or
higher (e.g., 45–83% for HADS anxiety)
than the range across all instruments,
but this result may be due to different
prevalence of psychological conditions in
these individual studies. Negative predictive
values were high across all instruments
(82–99%). If a lower cut-point on the SF-36
were used (e.g., a cut-point of 40), positive
predictive values increase substantially
without a parallel decrease of negative
predictive values (Table E1). These results
were similar when replicated to evaluate the

SF-36 MH score at the 12-month
assessment and the SF-36 MCS (rather than
MH score) at the 6- and 12-month
assessments (see online supplement).

Factor Analysis
Factor loadings were similar at 6- and
12-month assessments, and they were
similar to those in the U.S. general
population (36) (Table E2). As seen in
the U.S. general population (36), the MH
loaded strongly onto the MCS and
weakly onto the physical health

component summary score. This
finding suggests that the SF-36 measures
the constructs of physical and mental
health–related quality of life similarly in
survivors of acute respiratory failure as
in the general population in the United
States.

Discussion

Our study presents results from a tri-
national analysis of five studies of survivors
of acute respiratory failure over their
first year of follow up. When compared
with evaluations with commonly used
psychological self-report instruments,
the SF-36 MH and MCS scores both
demonstrated strong correlations with
depression and anxiety symptoms and
moderate correlations with PTSD
symptoms. Across different psychological
instruments measuring the same
psychological phenomenon, performance of
the SF-36 MH and MCS was similar,
although associations were reduced with the
PTSD scales.

The factor analysis, along with prior
validation of the SF-36 (9, 10), suggests that
the structure of the SF-36 is similar in
survivors of acute respiratory failure
to a representative general population
sample (36). Overall, our results support
the use of the SF-36 in survivors of
acute respiratory failure for researchers
interested in general mental health
status. However, for those specifically
interested in depression, anxiety, and PTSD
symptoms, specific psychological scales
validated in survivors of acute respiratory
failure should be used.

The SF-36 had high sensitivity and
negative predictive values at the cut-point
of 50 and lower specificity and positive
predictive values; therefore, using a cut-
point of 50, researchers would identify
more people as screening positive for
psychological symptoms than if survivors
were screened using specific psychological
instruments.

Researchers should choose a cut-point
on the SF-36 on the basis of their objective.
For example, using a cut-point of 40, 83%
of patients with a score less than or equal
to 40 would screen positive for anxiety
on the HADS-A. Conversely, for those
interested in ruling out individuals with
good general mental health, a higher cut-
point could be used; for example, a cut-point
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Figure 1. Receiver operating characteristic (ROC) curves of Medical Outcomes Study Short
Form (SF)-36 mental health domain score versus substantial symptoms of depression (top),
anxiety (middle), and post-traumatic stress disorder (bottom) at the 6-month assessment.
DASS =Depression Anxiety Stress Scales; DTS = Davidson Trauma Scale; HAD =Hospital Anxiety
and Depression; IES = Impact of Event Scale; IES-R = Impact of Event Scale-Revised.
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of 60 would result in 98% negative predictive
value for depression and anxiety when
compared with the HADS-A. Of note,
because negative predictive values were
generally high across all instruments and
cut-points, the best use of the SF-36, in
a research setting, is to help rule out
patients with mental health disorders in
studies.

The SF-36 MH and MCS, which were
designed to measure general mental health
status, include four major mental health
dimensions: anxiety, depression, loss of
behavioral/emotional control, and
psychological well-being (8). The inclusion
of anxiety and depression in the SF-36
reflect overlap with the specific
psychological instruments that measure
depression and anxiety used in this study.
Consequently, strong correlations of the
SF-36 MH and MCS scores with a number
of anxiety- and depression-specific
instruments at both 6 and 12 months are
not surprising. Previous work also found
that the SF-36 mental health domain
strongly correlates with the HADS
anxiety subscale at 3 months in survivors of
acute respiratory failure (40). Together,
these results provide evidence of stability
of the relationship between the SF-36
and anxiety- and depression-specific
instruments over the first 12 months of
patient follow up.

In contrast to the above results, the
construct of PTSD encompasses intrusion,
avoidance, and alterations in arousal and
reactivity symptoms (41), which are less
comprehensively evaluated in the SF-36,
likely explaining the generally moderate
(rather than strong) relationship of the
SF-36 with the PTSD-specific instruments
and values for AUROC curves that were
fair when compared with the IES (0.77) and
good with the IES-R and the DTS (0.84 and
0.85, respectively). To have more specific
evaluation of PTSD symptoms, interested
researchers should use a PTSD-specific
instrument. Previous research has
validated the IES-R and the Post-Traumatic
Stress Syndrome 10-Questions Inventory
(vs. semistructured diagnostic interviews)
(33, 42) and the UK-Post-Traumatic
Stress Syndrome 14-Questions
Inventory (vs. the Post-traumatic Stress
Diagnostic Scale) (43) for PTSD in this
population.

Our results also demonstrated that
the MH and MCS scores had similar
relationships across different psychological

instruments and at both the 6- and
12-month assessment points. In the
correlation analyses, the MH and
MCS produced results that were not
meaningfully different. For example, the
correlations between the HADS depression
subscale versus the SF-36 MH and MCS
scores, at the 12-month assessment, were
both 20.75. The largest difference in
association was found in the PRaCTICAL
study’s 6-month HADS anxiety assessment
with a correlation of 20.73 with MH
score and 20.81 with MCS score.
Furthermore, the sensitivity and specificity
analysis demonstrated nearly identical
results for the MH and MCS. This
finding supports the use of either the MH
or the MCS in the research setting. Given
that the MH requires fewer questions
than the MCS (11), using only the
MH questions may reduce respondent
burden.

Strengths and Limitations
Our study has several strengths. The study
includes data from five studies across three
continents and two time points, increasing
the external generalizability of the results. In
addition, we repeated the analysis for both
the MH and MCS scales. Across these
different studies and time points, our results
were similar, demonstrating stability of our
findings.

This study also has limitations. First,
we compared the SF-36 to self-report
psychological screening instruments for
depression, anxiety, and PTSD. This
analysis is not intended to suggest that the
SF-36 could be used to make depression-,
anxiety-, or PTSD-related diagnoses, nor
should it replace measures of depression,
anxiety, and PTSD in every study.
Furthermore, the results of this study
should not be used to inform
diagnostic procedures in the clinical
setting. Instead, we intended this analysis to
provide researchers new information to
consider when selecting measurement
instruments to assess general mental health
in acute respiratory failure survivorship
research.

Second, the SF-36 cannot differentiate
the constructs of depression and anxiety,
meaning that it cannot be used to
differentiate specific psychological
conditions; rather, it is a more general
measure of mental health, as initially
intended with its design. Third, we only used
U.S. population norms in the factor analysis

of the SF-36. However, previous work
derived similar factors from the SF-36 in the
United Kingdom (37, 38) and Australia
(39); hence, these results should be
generalizable across this tri-national study.

Fourth, except for the IES-R (33), and
some limited analyses with the HAD (40),
the psychological screening instruments
used in this study have not been validated
in survivors of acute respiratory failure.
The uncertain association of the
screening instruments with clinical
diagnoses may limit inferences from the
analysis. However, the instruments are
commonly accepted and in widespread use
and are of value in understanding the
magnitude of relevant psychological
symptoms.

Finally, the generalizability of this study
is limited. The study was only conducted in
survivors of acute respiratory failure, there
are fewer participants at the 12-month time
point, and not all psychological measures
were administered in all patients, with some
measures having relatively smaller sample
sizes.

Conclusions
In conclusion, the SF-36 MH and MCS
scores offer strong measures of mental
health symptoms frequently experienced by
survivors of acute respiratory failure in their
first year of recovery on the basis of the
correlation analysis and the AUROC curves
across multiple studies, acute respiratory
failure patient populations, and screening
instruments. Studies interested in
measuring the general mental health
status of survivors of acute respiratory
failure may consider using either theMCS or
MH, although the MH domain score may
be preferable given the fewer questions
required. Researchers with interest in
specific psychological conditions should
consider specific psychological scales
validated in survivors of acute
respiratory failure, rather than the
SF-36 alone. n
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