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Research Article
COURSE AND RISK FACTORS OF FUNCTIONAL

IMPAIRMENT IN SUBTHRESHOLD DEPRESSION
AND ANXIETY

Julie Karsten, Ph.D.,1∗ Brenda W.J.H. Penninx, Ph.D.,1,2,3 Charlotte E Verboom, Ph.D.,1 Willem A. Nolen,
M.D., Ph.D.,1 and Catharina A. Hartman1

Background: Although persons with subthreshold depression or anxiety are
known to be at risk for full-syndromal disorders, little is known about their
functioning over time. In this study, we investigate the functional impairment
of persons with subthreshold depression or anxiety over time, compared to that of
controls. Furthermore, we evaluate which illness, personal, and environmental
risk factors influence its course. Methods: Data come from the Netherlands Study
of Depression and Anxiety (N = 1,266, aged 18–65). Linear mixed models were
used to identify predictors of functional impairment at baseline, 1-, and 2-year
follow-up. Risk factors were evaluated in their overall effect on functioning and
on change in functioning over time, and whether they differed for respondents
with and without subthreshold depression or anxiety. Results: Functional im-
pairment in subthreshold respondents improved over time, but remained much
higher than in controls. Prior anxiety disorder, high neuroticism, low consci-
entiousness, more somatic conditions, and more childhood trauma all predicted
greater functional impairment. Older age predicted lower functioning only in
subthreshold respondents, while the effect of neuroticism was stronger in sub-
threshold respondents relative to controls. Conclusions: Functional impairment
in subthreshold respondents improved over time, but remained elevated compared
to that of controls. Given continuously elevated levels of impairment, preventive
interventions should be focused on persons with subthreshold symptoms; in par-
ticular those with prior anxiety disorder, high neuroticism, low conscientiousness,
somatic conditions, or childhood trauma. Depression and Anxiety 30:386–394,
2013. C© 2012 Wiley Periodicals, Inc.
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INTRODUCTION
Functional impairment is part of the definition of men-
tal disorders, as a benchmark to differentiate mental
disorder from “normal problems of living.”[1] As such,
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functional impairment may contribute to the identifi-
cation of clinically relevant symptoms, as a description
or count of symptoms alone cannot capture the impact
of disease at an individual and societal level, much of
which is person and context dependent.[2] This holds
true especially for subthreshold disorders, that is, disor-
ders not fulfilling the number of symptoms needed for a
specific diagnosis, which are nonetheless associated with
considerable functional impairment.[3, 4] It may thus be
argued that not a clinical symptom threshold, but rather
the associated functional impairment is the critical out-
come variable that defines an illness.

Specifically in persons with subthreshold depression
and subthreshold anxiety, substantial functional impair-
ment has been reported.[5–8] However, little is known
about the course of functional impairment over time.
Many studies have shown the clinical relevance of sub-
threshold depression and anxiety as risk factors for future
full-syndromal depressive and anxiety disorders.[9–11]

But, in order to evaluate the future clinical relevance
of subthreshold disorder, it is important to not only fo-
cus on the course of symptoms, but also on the course of
associated functional impairment.

Beyond symptoms of depression or anxiety, several
additional factors may influence the level of functional
impairment. The World Health Organization states in
its International Classification of Functioning, Disabil-
ity, and Health (ICF)[12] that disability, a term closely
related to functional impairment as specified in DSM-
IV, is the result of an “interaction between an individual
(with a health condition) and that individual’s contextual
factors (personal and environmental factors).” Personal
factors are features of the individual that are not part
of a health condition or state—including for example,
gender, lifestyle, and psychological characteristics. En-
vironmental factors comprise the physical, social, and
attitudinal environment in which people live, and which
are external to the individual. They include for exam-
ple support networks from family and friends.[12] The
combination of illness, personal, and environmental fac-
tors will determine who will be most impaired, now, but
even more important, in the near future. Identification
of these factors may aid in directing selective prevention
or intervention to those most at risk.

Based on the ICF model, Verboom et al.[13] selected
several illness, personal, and environmental factors to ex-
plain heterogeneity in functioning among persons with
full-syndromal major depressive disorder (MDD). They
found that although the amount of impairment was best
explained by illness factors, personal factors, for exam-
ple, personality traits, and environmental factors, for ex-
ample, household income, also explained impairment.
However, this study was conducted among persons with
full-syndromal depressive disorder. Among persons with
subthreshold depression or subthreshold anxiety, when
illness severity is milder, personal and environmental
factors may play a different part.

In this study, our aim is threefold. First, we will de-
scribe the course of functional impairment of persons

with subthreshold depression or subthreshold anxiety,
compared to that of controls. Functional impairment in
this study is defined as disability conceptualized by the
ICF, encompassing body functions and structures, and
activities and participation. By comparing persons with
subthreshold symptoms to controls without subthresh-
old symptoms, we will be able to assess whether their
differences in levels of functioning coincide over time,
or alternatively remain stable or even drift apart.

Second, we aim to identify illness, personal, and en-
vironmental factors that predict the course of functional
impairment over time. Illness, personal, and environ-
mental factors included in this study are based on factors
put forward by Verboom et al.,[13] based on the ICF.

Third, we will determine if illness, personal, and envi-
ronmental factors associated with functional impairment
or its course over time are different for persons with sub-
threshold depression or subthreshold anxiety than for
controls. Different factors may be of importance in these
groups, as personal and environmental needs for optimal
functioning may change after the onset of subthreshold
depression or subthreshold anxiety.

MATERIALS AND METHODS
STUDY SAMPLE

Data were derived from an ongoing longitudinal cohort study,
the Netherlands Study of Depression and Anxiety (NESDA).[14] The
study examines the etiology, course, and consequences of depressive
disorders, that is, MDD and dysthymia, and of anxiety disorders, that
is, social phobia, panic disorder, agoraphobia, and generalized anxiety
disorder. A total of 2,981 persons were included, aged 18 through 65,
consisting of persons with a current depressive or anxiety disorder,
persons with subthreshold symptoms, and controls. Recruitment took
place in community, primary care, and secondary care. Exclusion cri-
teria were (1) a primary clinical diagnosis of a psychiatric disorder not
subject of NESDA: psychotic disorder, obsessive compulsive disorder,
bipolar disorder, or severe addiction disorder, and (2) not being fluent
in Dutch. The study protocol was approved centrally by the Ethical
Review Board of the VU University Medical Center and subsequently
by local review boards of each participating center. After full verbal and
written information about the study, written informed consent was ob-
tained from all participants. The study was conducted in accordance
with the Declaration of Helsinki.

The present study on functional impairment in respondents with-
out full-syndromal depressive or anxiety disorder is based on data of
baseline, 1-year, and 2-year follow-up assessments. Of the 2,981 re-
spondents, 1,701 (57.1%) had had a full-syndromal depressive and/or
anxiety disorder within the last 6 months before baseline, as measured
by the Composite Interview Diagnostic Instrument (version 2.1), and
were excluded from this study. Of the remaining 1,280 respondents,
functional impairment data of at least one assessment (baseline, 1-year
follow-up, 2-year follow-up) and data needed to assess baseline sub-
threshold depression and subthreshold anxiety were available for 1,266
(98.9%). Of the 1,266 eligible respondents without full-syndromal de-
pressive or anxiety disorder, 437 (34.5%) met the cut-off scores for
subthreshold depression or subthreshold anxiety (see below) and were
included as subthreshold respondents . The remaining 829 (65.5%)
respondents did not reach the cut-off scores for subthreshold depres-
sion or subthreshold anxiety and were included as controls. Of the
subthreshold respondents, 254 (58.1%) had experienced a prior de-
pressive and 183 (41.9) a prior anxiety disorder. Of the controls, 254
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(30.6%) had experienced a prior depressive and 161 (19.4%) a prior
anxiety disorder. There were no differences between subthreshold re-
spondents and controls in terms of nonresponse or attrition at baseline
or 1-year follow-up, but at 2-year follow-up subthreshold respondents
were more likely to not complete the requested questionnaires or to
have dropped out from the study, compared to controls (respectively,
14.6 and 9.7%; χ2(1) = 7.08, P = .009).

DEFINITION OF SUBTHRESHOLD DEPRESSION
AND SUBTHREHOLD ANXIETY

As described in a previous paper,[7] subthreshold depression was
defined as a score of at least 14 on the Inventory of Depressive
Symptomatology-Self Report (IDS-SR30),[15] in the absence of full-
syndromal depressive disorder. We found that these participants ex-
perienced substantially more functional impairment than participants
scoring within normal range (0–13). Subthreshold anxiety was defined
as a score of at least 11 on the Beck Anxiety Inventory (BAI),[16] in
the absence of full-syndromal anxiety disorder.[8] These participants
experienced more functional impairment than participants with a BAI
score within the normal anxiety range (0–9). Applying these criteria
resulted in 225 respondents with pure subthreshold depression, 26 re-
spondents with pure subthreshold anxiety, and 186 respondents with
both. Due to the large overlap of subthreshold anxiety with subthresh-
old depression in our data, data were analyzed as a single group with
subthreshold depression/anxiety.

OUTCOME MEASURE
Functional Impairment. Functional impairment was assessed

using the World Health Organization Disability Assessment Schedule
II (WHODAS II).[17] The WHODAS II is based on the ICF frame-
work and assesses the limitations in activities and restrictions in par-
ticipation experienced by an individual, independently from a medical
diagnosis, either somatic of psychiatric. Specifically, the 36 items of
the WHODAS II evaluate the functioning of the individual on six
subscales: (1) communication and understanding, (2) getting around,
(3) self-care, (4) getting along with people, (5) household or work activ-
ities, and (6) participation in society. A 5-point rating scale is used, the
respondents rate the level of difficulty experienced within each domain
as none, mild, moderate, severe, or extreme. Standardized total scores
range from 0 to 100. Higher scores on the standardized WHODAS II
indicate higher levels of impairment.

PREDICTORS
Illness Factors. Subthreshold status as defined above was as-

sessed using the IDS-SR30 and the BAI. A history of depressive or
anxiety disorder was defined as the occurrence of the disorder at any
time during the individual’s prior lifespan, but not within the last 6
months before baseline.

Personal Factors. Age, gender, and years of education were
assessed in the baseline interview. Personality was assessed using
the NEO-five-factor inventory,[18] a 60-item personality question-
naire measuring five personality domains: neuroticism, extraversion,
agreeableness, conscientiousness, and openness to experience. As a
general indicator of somatic health, we used a total sum of 16 so-
matic conditions commonly assessed in Dutch epidemiological stud-
ies (e.g. Netherlands Mental Health Survey and Incidence Study
[NEMESIS][19]) during the baseline interview, such as heart condi-
tions, diabetes, and cancer. Physical activity was assessed using the
International Physical Activity Questionnaire[20] based on the resting
metabolic rate multiplied by minutes of physical activity per week. First
degree family history of depressive and anxiety disorders (yes/no) was
derived from the family tree inventory.[21]

Environmental Factors. Childhood trauma was assessed using
the childhood trauma interview.[22] A cumulative index (childhood
trauma index) was calculated as the sum of experienced number and
frequency of childhood trauma, consisting of emotional neglect, psy-
chological and physical abuse, and sexual abuse in the respondent’s
first 16 years of life. Adverse life events were assessed as a sum of 12
possible events as measured by the list of threatening experiences.[23]

The presence of a partner and up to two significant friends was as-
sessed using the Close Person Inventory.[24] Social network size was
assessed by the total number of important relatives, friends, and others
with whom the respondents had regular contact. Participants with a
paid job of eight or more hours per week were considered to be em-
ployed, whereas participants with less hours per week or without a job
were considered unemployed. Household income was assessed with 24
categories, from less than €500 a month up to €5,000 a month. The
respondent was allocated the mean of the applicable income category
to create a continuous variable.

STATISTICAL ANALYSES
Linear mixed models (LMM) were used to assess the association

of illness, personal, and environmental factors with functional impair-
ment, as it allows for correlated observations over time and missing
values on different measurement occasions.[25,26] All predictors were
entered in the models as fixed factors. An unstructured covariance
structure was used and estimates were based on maximum likelihood.
The dependent variable was the level of functional impairment at base-
line, 1-year follow-up, and 2-year follow-up.

First, we assessed the level of functional impairment of subthresh-
old respondents and its course over 2 years, compared to that of
controls. Second, we assessed the influence of illness, personal, and
environmental factors on current and future functional impairment.
As a first step, we assessed all predictors individually in univariate
analyses. To assess the overall effect, the effect on change over time,
and a possible differentiation between subthreshold and controls, we
started with a full model for each predictor, including three-way in-
teractions (predictor × time × group), the three two-way interac-
tions (predictor × time, predictor × group, group × time), and the
three main effects (predictor, time, group). If a three-way interac-
tion had no effect on functioning (P > .10), it was removed from
the model. Next, if no two-way interactions (P > .10) had an ef-
fect on functioning, they were removed from the model. As a sec-
ond step, we proceeded to multiple LMM to test whether found
univariate associations would hold when corrected for other relevant
predictors. We selected all main effects of the predictors, two-way
interactions, and three-way interactions with a value of P ≤ .10 in uni-
variate analyses and examined these simultaneously in multiple LMM
analyses.

RESULTS
COURSE OF FUNCTIONAL IMPAIRMENT

Sample characteristics are listed in Table 1. Functional
impairment at baseline was significantly correlated with
functional impairment at 1-year (r = .50; P < .001) and
2-year (r = .47; P < .001) follow-up for subthreshold
respondents. The same was true for controls at 1-year (r
= .62; P < .001) and 2-year (r = .56; P < .001) follow-up,
indicating substantial stability in functioning across time.

As illustrated in Fig. 1, subthreshold respondents
were more impaired than controls at baseline (F(1,1254)
= 567.00, P < .001, η2 = .31), 1-year follow-up
(F(1,1098) = 319.89, P < .001 η2 = .23), and 2-year
follow-up (F(1,1120) = 279.82, P < .001, η2 = .20).
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TABLE 1. Sample characteristics

Subthreshold Control
Characteristics (n = 437) (n = 829)

Illness factors baseline
IDS-SR30 Mean (SD) 21.0 (7.0) 6.2 (3.7)
BAI Mean (SD) 10.9 (6.5) 2.7 (2.7)
History of
depressive
disorder

N (%) 254 (58.1) 254 (30.6)

History of anxiety
disorder

N (%) 183 (41.9) 161 (19.4)

Personal factors baseline
Age Mean (SD) 44.2 (13.3) 42.0 (14.2)
Female N (%) 309 (70.7) 522 (63.0)
Years of
education

Mean (SD) 11.9 (3.2) 13.1 (3.1)

Personality
Neuroticism Mean (SD) 36.3 (6.8) 26.4 (6.3)
Extraversion Mean (SD) 37.3 (6.1) 42.1 (6.1)

Conscientiousness Mean (SD) 41.8 (5.5) 45.2 (5.2)
Agreeableness Mean (SD) 43.3 (4.9) 45.8 (4.6)
Openness Mean (SD) 38.3 (5.9) 38.5 (5.7)
Number of
somatic
conditions

N (%) 1.1 (1.2) 0.6 (.9)

Physical activity
(× 100
min/week)

Mean (SD) 37.9 (31.2) 38.9 (30.5)

Family history of
depressive
disorder

N (%) 345 (78.9) 593 (71.5)

Family history of
anxiety disorder

N (%) 313 (71.6) 522 (63.0)

Environmental factors baseline
Childhood
Trauma Index

Mean (SD) 0.9 (1.1) 0.5 (.8)

Number of
adverse life
events

Mean (SD) 0.6 (.9) 0.5 (.8)

Social network
size

Mean (SD) 2.7 (1.1) 3.2 (1.2)

Partner present N (%) 312 (71.4) 620 (74.7)
Friend(s) present N (%) 328 (75.1) 674 (81.3)
Household
income (× 1,000
euro)

Mean (SD) 2.2 (1.1) 2.5 (1.1)

Unemployed N (%) 120 (27.5) 171 (20.6)

Figure 1. Functional impairment over time in subthreshold re-
spondents and controls.

This finding was consistent for all subscales (Table 2).
Subthreshold respondents were most impaired in house-
hold or work activities and least impaired in self-care
over all three time points. Even when corrected for
a history of depressive or anxiety disorder, subthresh-
old respondents remained more functionally impaired
at baseline (F(1,1253) = 477.65, P < .001, η2 = .28 and
F(1,1253) = 484.56, P < .001, η2 = .28, respectively),
1-year follow-up (F(1,1097) = 255.80, P < .001, η2 =
.19 and F(1, 1097) = 255.56, P < .001, η2 = .19, re-
spectively), and 2-year follow-up (F(1,1119) = 223.18,
P < .001, η2 = .19 and F(1,1119) = 234.94, P < .001,
η2 = .17, respectively) than controls. The functioning of
subthreshold respondents was improved significantly at
2-year follow-up compared to baseline (t(371) = 6.34, P
< .001, η2 = 0.10), whereas the functioning of controls
was not (t(739) = 1.71, P = .09, η2 = .004). In summary,
functional impairment of subthreshold respondents de-
clined more rapidly over time compared to that of con-
trols (B = –1.77, SE = 0.32, P < .001), but remained
higher at all three time points.

PREDICTING FUNCTIONAL IMPAIRMENT:
UNIVARIATE LMM ANALYSES

The results of univariate LMM analyses (Table 3) in-
dicated a substantial number of factors associated with
higher levels of functional impairment overall in both
subthreshold respondents and controls. That is, a his-
tory of depressive or of anxiety disorder; lower levels
of extraversion, conscientiousness, and agreeableness; a
higher number of somatic conditions; a family history
of depressive or of anxiety disorder; a higher number
of traumatic events in childhood; and lower household
income were each associated with higher levels of func-
tional impairment, regardless of subthreshold status or
time. High levels of neuroticism and a small social net-
work were also associated with higher levels of func-
tional impairment in both subthreshold respondents and
controls, with the interactions with subthreshold sta-
tus showing that these effects were more pronounced
in subthreshold respondents. Older age was associated
with higher levels of functional impairment only in sub-
threshold respondents (i.e. no main effect).

In addition to factors associated with severity of func-
tional impairment overall, the following personal and
environmental factors were univariately associated with
change in functional impairment over the course of
2 years. The interaction of subthreshold disorder and
time confirmed our earlier finding that functional im-
pairment in subthreshold respondents decreased at a
faster rate than in controls. Although lower levels of con-
scientiousness at baseline were associated with greater
functional impairment overall, functional impairment
of both subthreshold respondents and controls with
low conscientiousness decreased more rapidly over time.
Likewise, higher numbers of adverse life events, not hav-
ing a partner, and lower household income predicted a
more rapid decrease in functional impairment in sub-
threshold respondents.
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TABLE 2. WHODAS II over time for subthreshold (n = 437) and controls (n = 829)

Baseline 1-year follow-up 2-year follow-up
Subthreshold Control Subthreshold Control Subthreshold Control

mean (SD) mean (SD) mean (SD) mean (SD) mean (SD) mean (SD)

WHODAS II total score 23.1 (13.3) 8.2 (8.7)* 20.6 (13.5) 8.4 (8.9)* 18.6 (13.7) 7.4 (8.7)*

1. Communication and understanding 18.6 (13.6) 6.5 (9.0)* 18.9 (13.7) 7.4 (9.1)* 15.8 (14.0) 6.0 (9.1)*

2. Getting around 12.6 (15.9) 4.0 (10.0)* 11.4 (15.6) 4.1 (9.4)* 11.2 (15.8) 3.8 (9.1)*

3. Self-care 6.1 (10.1) 1.7 (6.0)* 4.9 (9.1) 1.1 (3.8)* 4.5 (9.3) 1.4 (4.3)*

4. Getting along with people 17.2 (13.1) 7.0 (9.4)* 17.3 (13.4) 8.4 (9.9)* 15.2 (13.5) 6.5 (9.4)*

5a. Household activities 23.0 (16.8) 9.1 (12.6)* 17.7 (17.5) 7.7 (12.1)* 18.2 (17.2) 7.6 (11.5)*

5b. Work activities 23.0 (17.0) 8.6 (12.5)* 18.7 (16.8) 8.8 (12.9)* 17.8 (17.9) 8.2 (12.4)*

6. Participation in society 17.9 (13.1) 5.7 (7.6)* 15.3 (12.8) 5.7 (8.5)* 14.1 (13.2) 5.1 (7.7)*

*P < .001 comparison subthreshold and controls.

PREDICTING FUNCTIONAL IMPAIRMENT:
MULTIPLE LMM ANALYSES

Predictors with a significance value of P ≤ .10 in uni-
variate analyses were included in multiple LMM analy-
ses (Table 4). Corrected for other predictors, subthresh-
old depression/anxiety was no longer associated with
functional impairment, indicating that the higher level of
functional impairment is explained by personal and en-
vironmental factors. A history of anxiety disorder, lower
levels of conscientiousness, a higher number of somatic
conditions, and a higher number of traumatic events in
childhood predicted higher levels of functional impair-
ment overall, regardless of subthreshold status or time
since baseline. Higher levels of neuroticism were also
associated with higher levels of functional impairment
in both subthreshold and controls, with the interaction
with subthreshold status showing that this effect was
more pronounced in subthreshold respondents. High
neuroticism was more strongly associated with greater
functional impairment in subthreshold respondents than
in controls. Older age was only associated with higher
levels of functional impairment overall in subthresh-
old respondents. The interaction of subthreshold disor-
der and time was no longer significant, suggesting that
the differential course of subthreshold respondents over
time was explained by the addition of other illness, per-
sonal, and environmental factors in the model. Two fac-
tors were associated with change in functional impair-
ment in multiple LMM analyses. In addition to being
associated with higher levels of functional impairment
overall, lower levels of conscientiousness were also asso-
ciated with a more rapid decrease in functional impair-
ment over time, in both subthreshold and controls. Not
having a partner was also associated with a more rapid
decrease in functional impairment over time, but only in
subthreshold respondents.

DISCUSSION
Our results show that subthreshold respondents, al-

though their functional impairment declined over time,
were more functionally impaired at all three time points

compared to controls. Subthreshold respondents were
especially impaired in their work and household roles.
Functional impairment of controls did not change sig-
nificantly over time, indicating a floor effect represent-
ing stable, healthy functioning. Illness, personal, and
environmental factors predicting functional impairment
were similar for subthreshold respondents and controls.
Most factors exerted a stable unfavorable effect. A his-
tory of anxiety disorder, higher levels of neuroticism,
lower levels of conscientiousness, a higher number of
traumatic events in childhood, and a higher number
of somatic conditions all predicted worse functioning.
Older age predicted worse functioning in subthreshold
respondents only.

In addition to a stable effect, lower levels of consci-
entiousness were associated with greater improvement
in functioning over time, as was not having a partner in
subthreshold respondents. Lower conscientiousness and
not having a partner were both associated with higher
levels of functional impairment at baseline. It is there-
fore likely that these effects over time are state effects,
with the resulting counterintuitive direction of the time
× predictor effects reflecting the improvement in func-
tioning of our group as a whole, in particular the sub-
threshold group, resulting from a subsiding in symp-
toms. Although subthreshold depression is a known risk
factor for full-syndromal depressive disorder, the ma-
jority of people with subthreshold depression has been
found to remit between 1 and 6 years,[27] 46.0 to 71.4%.
Subthreshold respondents were likely at their worst time
when recruited at baseline, so it can be expected that
their overall functioning improves over time, regressing
toward the healthy mean. However, it is noteworthy that
after 2 years, their functional impairment compared to
that of controls was still considerable.

Our finding that respondents with subthreshold de-
pression/anxiety were most impaired in their house-
hold and work roles is in line with earlier work on
persons with full-syndromal MDD and anxiety disor-
ders. Both MDD and anxiety disorders are associated
with work impairment,[28–31] even on a subthreshold
level.[32] Possibly household and work activities are the
most demanding aspects of daily functioning, requiring
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TABLE 4. Multivariate predictors of functional impairment over 2 years’ time (N = 1,266)

× Time ×
Overall × Subthreshold × Time subthreshold

Estimate SE Estimate SE Estimate SE Estimate SE

Intercept 21.44*** 4.48
Time (baseline, 1-year, 2-year)

Time − 4.35* 1.89 1.52 1.94
Illness factors baseline

Subthreshold disorder − 4.57 4.16 1.52 1.94
History of depressive disorder .63 0.52
History of anxiety disorder 1.85** 0.56

Personal factors baseline
Age − 0.03 0.02 0.12** 0.04
Personality

Neuroticism 0.22*** 0.06 0.31** 0.08 0.04 0.03 − 0.08 0.05
Extraversion − 0.06 0.05
Conscientiousness − 0.30*** 0.05 0.06* 0.03
Agreeableness − 0.05 0.05
Number of somatic conditions 1.81*** 0.25
Family history of depressive disorder 0.08 0.58
Family history of anxiety disorder 0.18 0.53

Environmental factors baseline
Childhood trauma index 0.91*** 0.26
Number of adverse life events 0.23 0.42 0.05 0.66 0.07 0.24 − 0.59 0.39
Social network size − 0.09 0.24 − 0.79 0.42
Partner present − 0.67 0.78 2.18 1.30 0.59 0.46 − 2.17** 0.76
Household income − 0.36 0.31 − 0.56 0.54 0.05 0.18 0.18 0.32

Only main effects and interactions P < .10 in univariate analyses (Table 3) were included in multiple analyses.
*P < .05; **P < .01; ***P < .001.

multiple hours a day, and are therefore the first to slip
when health issues occur. Interventions focusing on work
engagement may benefit work functioning, which may
in turn even prevent symptoms of depression and anxiety
in the future.[33]

Our study identified two personality traits that pre-
dicted a stable course of lower functioning both in
subthreshold respondents and controls: high neuroti-
cism and low conscientiousness. Neuroticism has of-
ten been found to predict depression and anxiety.[34, 35]

Furthermore, neuroticism has been shown to predict
the level of functional impairment in a sample with
MDD.[36] Even in the absence of full-syndromal depres-
sive or anxiety disorders, neuroticism in this study seems
to reflect a common risk factor for both disorder and
functional impairment, particularly visible in individuals
that already show symptoms on subthreshold level. In
addition, low conscientiousness predicted greater func-
tional impairment over a prolonged period of time in
both persons with subthreshold disorder and controls.
This finding is in line with Verboom et al.,[13] who found
that low conscientiousness was associated with greater
functional impairment in full-syndromal MDD. High
levels of conscientiousness have been found to predict
active coping strategies,[37] health-related behavior, and
beneficial social environmental factors, such as higher
socioeconomic status,[38] all of which may boost func-
tioning in daily life.

Our finding that childhood trauma is associated with
functional impairment is in line with previous findings
that childhood trauma is associated with poorer func-
tioning in various life domains in patients with social
anxiety disorder[39] and severe mental illness.[40] The as-
sociation of somatic illness with functional impairment
is also well documented in the general population,[41–43]

and in the presence of depressive or anxiety disorders.[44]

Our results add to the existing literature showing that so-
matic conditions predict impairment over a prolonged
period of time, in both persons with and without sub-
threshold depression or anxiety. That older age was as-
sociated with functional impairment in subthreshold re-
spondents could be due to an additive effect of both age
and subthreshold symptoms. As a person gets older, it
becomes more difficult to maintain the same level of
functioning, such as getting around, self-care, and par-
ticipation in society. This task may become more difficult
when recourses are already taxed by depressive or anxiety
symptoms.

This study has several strengths. A particular strength
of this study is the prospective design, which enabled
us to go beyond retrospective or cross-sectional as-
sociations, and predict the course of functional im-
pairment. Also, this study included a large sample of
subthreshold respondents and controls, enabling us to
study multiple predictors. Furthermore, using LMM
analyses, all available information was used, even from
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respondents with partly missing data. This study has an
important weakness as well. We found little evidence for
variables predicting deterioration of functional impair-
ment over 2 years, although our sample was representa-
tive and sufficiently large. This finding is likely due to the
overall improvement in functioning over time on group
level. As argued, the literature suggests that the major-
ity of subthreshold cases tend to develop toward being
healthy again.[27] Still, even if no deterioration is appar-
ent, it would be interesting to observe factors associated
with a slower recovery in functioning. For example, al-
though not found in the present sample with subthresh-
old symptoms, Verboom et al.[45] found that among
persons recovering from full-syndromal MDD, higher
age was associated with a slower recovery in functioning
over time.

In conclusion, we found that respondents with sub-
threshold depression or subthreshold anxiety remain
functionally impaired over the course of 2 years, com-
pared to controls. Predictors of functional impairment
were similar for persons with and without subthresh-
old depression/anxiety, showing their general relevance.
Preventive interventions should be focused on persons
with subthreshold symptoms, especially with a history of
anxiety disorder, somatic conditions, childhood trauma,
older age, high levels of neuroticism, or low levels of con-
scientiousness, as they are likely to be the most burdened
by their symptoms.
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