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Abstract

symptoms.

clinically with patients presenting with GI complaints.

Background: Gastrointestinal complaints are very common in the general population and very often co-occur with
common mental disorders. We aimed to study the prospective impact of gastrointestinal complaints on long term
sickness absence, and address the contribution from co-occurring common mental disorders and other somatic

Method: Health data on 13 880 40-45 year olds from the Hordaland Health Study (1997-99) were linked to
national registries on sickness absence. As part of a wider health screening, gastrointestinal complaints were
ascertained. Participant's anxiety and depression, and the presence of other somatic symptoms were evaluated. In
Cox regression models, we predicted sickness absences over an average 5.4 years follow-up, with adjustment for
confounders, anxiety and depression and other somatic symptoms.

Results: After adjusting for gender, level of education and smoking, those reporting GI complaints had higher risk
for later sickness absence (HR = 1.42, 95% Cl 1.34-1.51). GI complaints were associated with both anxiety (OR =
3.66, 95% Cl 3.31-4.04) and depression (OR = 3.28, 95% Cl 2.89-3.72), and a high level of other somatic symptoms
(OR = 8.50, 95% Cl 7.69-9.40). The association of GI complaints was still independently associated with future
sickness absence (HR = 1.17, 95% Cl 1.10-1.16) adjusting for mental illness and other somatic symptoms.

Discussion: Sickness absence is a complex behavioural outcome, but our results suggest Gl complaints contribute
by increasing the risk of long term sickness absence independently of comorbid mental illness and presence of
other somatic symptoms. Occupational consequences of illness are important, and should also be addressed

Keywords: Sickness absence, gastrointestinal complaints, anxiety, depression

Background

Gastrointestinal (GI) complaints are very common in
the general population, with, for example, more than
half the sample of a large US-based study reporting
such complaints in the previous three months [1]. In a
Norwegian general population sample, 48% reported
having had at least one GI complaint during the pre-
vious year [2]. Such complaints may be symptoms of
distinct underlying organic pathology, but in many cases
no clear explanation is found [3-7]. People with GI com-
plaints, regardless of whether there is an underlying
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pathology, have a number of negative psychosocial
sequelae, including a poorer quality of life [8,9] and
increased health care utilisation [9-12]. These features
are shared with somatic symptoms in general: They are
very common [13,14], can often occur without a clear
medical explanation [15], and are associated with dis-
tress and disability.

A major psychosocial consequence of illness across
the OECD-member countries is the increasing propor-
tions of the work force absent from work for longer
periods of time. This leads to increased benefit expen-
diture, reduced productivity and tax income from the
societal view and reduced income, loss of role and
esteem for the individual [16]. Compared to the major
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societal and individual consequences of sickness
absence [17] the lack of quality studies on the causes
of sickness absence is striking [18], with few studies
addressing this topic amongst people with GI com-
plaints. Drossman and colleagues found that persons
with GI complaints such as functional gastrointestinal
disorder reported a higher number of days off work
per year than the population free of such disorders [1].
A few other studies also provide indications for an
association between GI complaints and self-reported
sickness absence [19,20], but a recent Swedish study,
found no such association between functional gastroin-
testinal disorders and sickness absences recorded in
patient journals [21]. Only one study has evaluated this
prospectively; a recent US study found that patients
with functional dyspepsia had more short and long
sickness absences than controls [22].

A number of cross sectional general population stu-
dies have reported strong associations between gastroin-
testinal complaints and both common mental disorders
such as anxiety and depression [2,23-27] and general
symptom reporting [28-30]. Mussel et al recently found
that about one in five GI-patients in primary care also
satisfy criteria for anxiety and depression [31], and a
meta-analysis suggested that anxiety and depression are
more common in people with both functional and veri-
fied gastrointestinal disorders than healthy controls [32].
As common mental disorders and somatic symptom
reporting across organ systems are strong predictors for
later awards of disability pension [33], any observed
associations between GI complaints and sickness
absence reported above may therefore be explained by
these confounders. Further “lifestyle-factors” such as
physical activity [34], smoking [35], alcohol use [36] and
obesity [27,37] have all been linked to GI complaints
and chronic physical illnesses. As these same factors
also might relate to functional outcomes like sickness
absence, they could explain parts of any association
between GI complaints and sickness absence.

Given that the risk for permanent work force exit
increases when sickness absence is long lasting [38]
much policy is focussed upon those with long term sick-
ness group. Efforts are being made to identify both high
risk groups for this outcome and selected or indicated
interventions to prevent it. Although there is a sugges-
tion that people with GI complaints may be an impor-
tant group to identify clinically the current literature on
consequences of GI complaints seems to leave some
important questions unanswered: Does reporting a high
level of GI complaints at baseline predict long term
sickness absences? If so, is it accounted for by one or
more particular GI complaint? And, if such a predictive
relationship is found, is it explained (in part or fully) by
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associated comorbidities or confounders measured at
baseline?

Methods

We conducted an historical cohort study employing data
from a large population based health survey, linked to
national registries of medically certified sickness absence
benefits awarded up to 6.1 years after the baseline health
survey.

Population and data material

The Hordaland Health Study 1997-1999 (HUSK) was a
joint epidemiological research project carried out by the
National (Norwegian) Health Screening Service in colla-
boration with the University of Bergen. The base popu-
lation included 29 400 individuals in Hordaland County
in western Norway born 1953-57, aged 40-47 at the
time of the data collection. Data were collected using
two sets of questionnaires and clinical examinations. A
total of 18 581 (8 598 men and 9 983 women) both
answered the first questionnaire and came to the clinical
examinations, yielding an initial participation rate of
63% (57% for men and 70% for women).

We excluded another 2 646 cases who did not return
or complete needed items on the second questionnaire
(administered at the clinical examination to be filled out
and returned later), and another 1 875 who did not
report being in paid work at baseline. A further 164
were excluded as their first short sickness absence per-
iod after health survey participation led directly to
award of a permanent disability pension e.g. in the case
of certain terminal or catastrophic illness. This left a
final sample of 13 880 (approximately 47% of the base
population).

Exposure: Gastrointestinal complaints

In the first questionnaire participants were asked if
they experienced each of six common gastrointestinal
(GI) complaints ("stomach pain”, “nausea”, “feeling
bloated”, “coated tongue”, “vomiting or regurgitation”
and “frequent loose bowel movements”, extracted from
the ICD-10 research criteria for F45-Somatoform dis-
orders [39]), “almost never”, “rarely”, “sometimes”,
“often”, or “almost always”, scored 0-4. For the main
analysis, we were interested in identifying people who
reported a high level of gastrointestinal complaints;
We therefore summed each participant’s total score
across the 6 GI items, and as the distribution was
highly skewed, we constructed a dichotomy with the
80" percentile as cut off (high level of GI complaints).
To examine if the risk of sickness absence was con-
fined to specific complaints, we constructed another

set of variables where a response to each of the six
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items of “often” or “almost always” was dichotomously
coded as 1, and less often as 0.

Anxiety and depression

Anxiety and depression were assessed with the Hospital
Anxiety and Depression Scale (HADS), which contain
seven items each on cognitive symptoms of anxiety dis-
order and depression (HADS) [40]. In a recent literature
review, HADS showed good case-finding properties for
anxiety and depression in primary care patient popula-
tions [41]. A cut-off score of >8 on each subscale was
found to give the optimal balance between sensitivity
and specificity (both about 0.8) for depression and anxi-
ety according to DSM-III and IV, or ICD-8 and -9 [41],
and was therefore was therefore used as cut-off.

Other somatic symptoms

The participants were also asked if they experienced
each of the following 11 symptoms “almost never”,
“rarely”, “sometimes”, “often” or “almost always” (0-4):
chest pain, breathlessness, dysuria, unpleasant sensations
in or around the genitals, complaints of blotchiness or
discolouration of the skin, unpleasant numbness or tin-
gling sensations, joint or muscle pain (all derived from
the ICD-10 research criteria for F45 - Somatoform dis-
orders [39]), sore or running eyes or nose, headache,
dizziness, fatigue. In line with identifying those with
high GI complaints levels we constructed another vari-
able identifying a general high level of somatic symp-
toms by summing these scores and dichotomised at the
80™ percentile.

Physical conditions

Physical conditions were assessed through self-report in
the form: “do you have or have you had any of the fol-
lowing”, followed by a list of ten conditions: coronary
infarction, angina, stroke, asthma, diabetes, multiple
sclerosis, hay-fever, chronic bronchitis, osteoporosis or
fibromyalgia. From previous studies it was clear that the
prevalence of these conditions in this middle aged
working population was low. We therefore dichoto-
mised this into those with no conditions “0”, and those
with one or more conditions “1”. Weight and height
was measured by research nurses, and BMI categorised
as normal (BMI < 24.9), overweight (BMI 25-29.9) and
obese (BMI 30+).

Demographics and health behaviours

The highest education level reported was recoded into
four categories: “elementary schooling”, “upper second-
ary school”, “1-3 years of higher education” and “higher
education exceeding four years”. Information on age and
gender was provided by the national population registry
prior to invitation and inclusion in the health survey.
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Alcohol usage, assessed through self reported consump-
tion of beer, wine and spirits over the past two-week
period was categorised as abstinence, or low, medium
and high consumption defined according to gender spe-
cific tertiles. Physical activity was measured through two
variables on intense and light physical activity. These
were combined into one variable reflecting “no”, “mod-
erate” and “high levels of physical activity”. Smoking sta-
tus was defined as daily smoker vs. other.

Outcome: Sickness absence

Information on sickness absence awarded until end of
2003 was collected from the Norwegian National Insur-
ance Administration, and merged with the HUSK data
by Statistics Norway using national personal identifica-
tion numbers. In Norway, the employers cover the first
16 days of a sickness absence (first 14 days until April
1998). After this, the National Insurance Scheme covers
absences up to a total of 52 weeks. As a consequence,
the official registries (which are used in the present
study) do not include information on absences shorter
than 16 (or previously 14) days. Further in the Norwe-
gian system, a 56-day consecutive sickness absence
prompts a thorough medical report including an activity
plan for the patient’s return to work. After 12 weeks,
the national insurance scheme requires an extended
plan and meetings towards the same purpose, which
falls close to the previously used definition of long-term
sickness absence of 90 consecutive days [42]. We there-
fore registered the first incident sickness absence from
17 days after the health survey participation, and used
the start-stop dates to constructed the following
mutually exclusive variables: i) The first LTSA (Long
Term Sickness Absence) lasting from 17-55 consecutive
days during follow-up, ii) The first LTSA lasting from
56-89 consecutive days during follow-up, and iii) The
first LTSA lasting for more than 90 consecutive days
during follow-up. As contrast for all these variables
were those with no LTSA during follow-up.

Statistical analysis

Descriptive statistics were reported as means and fre-
quencies. We then examined if there were significant
differences in the distribution of the potential confound-
ing variables between participants with and without GI
complaints, and those with or without sickness absence
during the follow up period using independent sample
t-tests for continuous variables and chi-square statistics
for categorical variables. Due to the large sample size,
differences may be significant but yet without practical
importance. For all significant associations we calculated
the effect size (Cohen’s w [43]) and included variables in
the multivariate models only if they were significantly
associated to both exposure and outcome, and had at
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least a small effect size (w>0.10) with either exposure or
outcome. Logistic regression models (presented as odds
ratios with 95% confidence intervals) were used to inves-
tigate the strength of associations between anxiety/
depression/somatic symptoms and both the individual
gastrointestinal symptoms, as well as high GI com-
plaints. As we had exact information on the time
between the baseline measurements and outcome data,
we used Cox regression to estimate hazard ratios (with
95% confidence intervals) for later sickness absence
from GI complaints, adjusted for confounding. We pre-
dicted risk for the first occurrence of long term sickness
absence after the baseline health survey, while also tak-
ing into account length of this first period. In a hier-
archical fashion these models were then adjusted for
anxiety or depression, or experiencing a high load of
other somatic symptoms. Finally, we examined if there
were any additive interaction between GI complaints
and anxiety, depression or gender towards risk of LTSA.
All analyses, including identifying regression coefficients
for the interaction analyses, was done in STATA 11,
while the presence of additive interaction was examined
using the algorithm suggested by Andersson et.al [44],
where a synergy index (SI) deviating from “1” indicates
presence of an additive interaction [45].

Ethics

The study protocol was approved by the Regional Com-
mittee for Medical Research Ethics, Western Norway
and by the Norwegian Data Inspectorate.

Results

Higher levels of gastrointestinal complaints were
observed amongst females, those with lower levels of
education, the health risk behaviours of smoking, high
BM]I, and low levels of physical activity, and amongst
those reporting physical illness, high physical symptom
load and case levels of anxiety and depression. Only the
associations with the last three variables were of suffi-
cient effect for inclusion in the further analyses (table
1). The same variables had similar associations with the
taking of at least one episode of sickness absence greater
than 16 days during follow up (LTSA), with female gen-
der, lower education and smoking being associated at
the level set for inclusion in further analyses, in addition
to high physical symptom load, anxiety and depression
(table 2). Age and the level of alcohol use were not asso-
ciated with either GI symptoms or LTSA.

Each of the individual GI symptoms was statistically
significantly associated with anxiety and depression,
with odds ratios ranging from 2.29 to 4.63 (table 3). The
strongest association was found between anxiety and
nausea (OR 4.63, 95% CI 3.38-6.34). While some of the
specific GI complaints were more strongly associated
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with anxiety and depression than others, their respective
associations with anxiety and depression were similar
with overlapping confidence intervals. For each of the
specific GI-symptoms, the association with a general
high level of somatic symptom reporting was stronger
compared to that for anxiety and depression.

The presence of high levels of GI complaints was
associated with future LTSA (table 4). The overall risk
for any LTSA over follow up, adjusted for gender, edu-
cation and smoking was 1.42 (95% CI 1.34-1.51), and
1.17 (95% CI 1.10-1.16) in the fully adjusted model.
When comparing subgroups of LTSA defined by dura-
tion, the hazard ratios were higher with longer durations
of the first period of LTSA after the health screening,
although with overlapping confidence intervals: For
LTSA lasting 17-55 consecutive days, the gender, educa-
tion and smoking adjusted risk from GI complaints was
1.47 (95% CI 1.34-1.60), while the corresponding risk if
the first period lasted 90 days or more was 1.70 (95% CI
1.51-1.93). Individual further adjustment for depression
explained between 7 and 8% of the risk, while adjust-
ment for anxiety explained between 10 and 17% of the
risk. Adjustment for potential confounding of general
somatic symptom reporting on top of gender, education
and smoking explained a larger proportion of the risk:
between 32 and 48%. In the final model including all
covariates simultaneously, the risk was substantially atte-
nuated but still statistically significant at 1.19 (95% CI
1.08-1.32) for LTSA’s between 17-55 days and 1.33 (95%
CI 1.16-1.53) for 90 or more days (table 4).

With regard to specific GI complaints, stomach pain
had the strongest gender, education and smoking
adjusted association with LTSA (HR = 1.69, 95% CI
1.53-1.87). The variable “coated tongue” had the weakest
initial risk with HR = 1.35 (95% CI 1.23-1.48). After
adjustment for other symptoms, nausea and coated ton-
gue no longer incurred any independent risk of LTSA
(table 5).

Finally, we did not identify any significant additive
interactions between GI complaints and anxiety (SI =
1.10, 95% CI 0.84-1.42), depression (SI = 1.09, 95% CI
0.78-1.53), or gender (SI = 1.06, 95% CI 0.89-1.27), in
predicting LTSA.

Discussion

Main findings

In this large population based cohort study, people who
reported high levels of GI complaints were at increased
risk of long-term sickness absence (>16 days in the Nor-
wegian system) over up to 6 years later. As in previous
studies, there was a strong association between anxiety
and depression and a high level of GI complaints, parti-
cularly nausea. Despite this, anxiety and depression
explained relatively little of the increased risk for
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Table 1 Total sample characteristics and associations with levels of Gl complaints at baseline*

Full Gl complaints <80th Gl complaints >80th
sample percentile percentile
n % n % n % difference Cohen’s w**

Total sample 13880 100 11245 81.0 2635 19.0
Age (mean/SD)*** 432 15 432 1.54 432 1.56 t(-14), df = 13878, p = 0.17 -
Gender ¥’ =749, df =1, p < 0.001 0.07

Males 6694 482 5623 50.0 1071 40.7

Females 7186 518 5622 50.0 1564 594
Highest education level XZ =750,df =2, p < 0.001 0.07

Elementary school 2226 162 1688 15.1 538 206

Upper secondary school 6367 46.2 5111 458 1256 480

Higher education 5189 377 4368 39.1 821 314
Physical illness 1010 73 741 6.6 269 10.2 2=417,df =1, p < 0.001 0.05
BMI x> =227, df =2, p < 0001 0.04

Normal (BMI < 25) 7083  51.1 5776 514 1307 49.7

Overweight (BMI 25-30) 5296 382 4322 385 974 370

Obese (BMI >30) 1491 108 1140 10.1 351 133
Smoking 4705 339 3658 325 1047 39.7 x> =494, df =1, p < 0001 0.06
Alcohol use xz =22,df=3,p=054 -

Abstainer 1027 76 828 7.5 199 7.7

Low consumption 4431 327 3577 325 854 33.1

Average consumption 4287 316 3504 319 783 304

High consumption 3823 282 3082 280 741 288
Physical activity ¥’ =308, df = 2, p < 0.001 0.04

No activity 2103 153 1629 14.6 474 18.2

Moderate 5622 408 4526 406 1096 420

High 6041 439 5002 44.8 1039 39.8
Anxiety 2281 164 1376 122 905 344 x?=7598, df = 1, p < 0.001 023
Depression 1186 85 718 6.4 468 17.8 X2 = 3535, df =1, p < 0001 0.16
Somatic symptoms 2375 171 1090 9.7 1285 488 x2 = 23000, df =1, p < 0.001 041

* For dichotomous variables we present numbers and rates for positive cases only

** Effect sizes calculated for significant univariate associations only

*** Continuous variable: presented with mean and standard deviations (SD) and test for differences with independent sample t-test.

sickness absence arising from GI complaints. An overall
high level of other somatic symptoms explained com-
paratively more of the risk. These results were similar
for any one of the specific GI complaints.

Strength and weaknesses
The main strengths of this study lie in its prospective
nature, size, ability to adjust for multiple confounders,
and that measurement at baseline could not be biased
with regards to the aim of this study. Furthermore our
combined use of health study data and objective infor-
mation on sickness absences from public registries
reduces common method problems. The payment of
benefits requires correct registration and a personal
identification number, and for this reason the outcome
data are considered highly accurate. Only people leaving
Norway or dying would be excluded from follow up.
However the final participation rate with full data was
only 47%. Results from a recent study suggest that non-

participation in Norwegian population based health stu-
dies probably lead to underestimated prevalence esti-
mates, but that studies focusing on associations between
variables suffers less from health selection in non-parti-
cipation [46]. In addition non-participation is higher
amongst sicker people, those with mental disorder and
those with higher rates of LTSA. Thus our observations
would likely be an underestimate of any true association.

The measurement of GI symptoms was taken from a
somatisation assessment. This did not include any mea-
sure of duration of symptoms, unlike the Rome III cri-
teria for functional gastrointestinal disorders, which
separate the chronic and the fluctuating conditions. Our
lack of a duration criteria is a weakness as we are mod-
elling the associations with long-term outcomes that, if
indeed caused by the GI complaints, should be limited
to the chronic or recurrent cases. Again this weakness
should lead us to present underestimations of the true
association.
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Table 2 Association of baseline characteristics with Long Term Sickness Absence (LTSA) over up to 6 years of follow

up*
No LTSA One or more period of LTSA
during follow up during follow up
n % n % difference Cohen’s w**

Total sample 7422 535 6458 46.5
Age (mean/SD)*** 43.1 1.54 432 155 t(-1.8), df = 13878, p = 0.08 -
Gender x> = 3047, df =1, p < 0.001 0.15

Males 4444 544 2250 394

Females 3722 456 3464 60.6
Highest education level x? = 2652, df = 2, p < 0.001 0.14

Elementary school 1058 130 1168 206

Upper secondary school 3592 443 2775 490

Higher education 3465 42.7 1724 304
Physical illness 500 6.1 510 9.0 XZ =393,df =1, p <0001 0.05
BMI x’ =264, df = 2, p < 0001 0.04

Normal (BMI < 25) 4194 514 2889 50.6

Overweight (BMI 25-30) 3182 390 2114 370

Obese (BMI >30) 787 9.6 704 123
Smoking 2460 30.1 2245 393 xz =1260,df =1, p < 0.001 0.10
Alcohol use x> =173,df =3, p =054 -

Abstainer 578 7.2 449 8.1

Low consumption 2535 316 1896 341

Average consumption 2618 32.7 1669 300

High consumption 2281 27.5 1542 27.8
Physical activity x? =322, df =2, p < 0001 0.05

No activity 1155 14.2 948 16.8

Moderate 3255 40.1 2367 419

High 3712 457 2329 413
Anxiety 1129 13.8 1152 20.2 xz =983,df =1, p < 0001 0.08
Depression 591 7.2 595 104 XZ =434,df =1, p < 0.001 0.06
Somatic symptoms 1019 125 1356 237 xz =300.1,df =1, p < 0.001 0.15

* For dichotomous variables we present numbers and rates for the positive cases only

** Effect sizes calculated for significant univariate associations only

*** Continuous variable: presented with mean and standard deviations (SD) and test for differences with independent sample t-test.

In previous papers using the same variable on somatic
symptoms, including the GI symptoms, we have
employed missing substitutions using individual mean
substitution assuming “missing at random”. We did not
go to any such steps for the GI items for this paper, as
this would inflate the correlations between the GI com-
plaints and other symptoms.

The health study did not include any of the clinical
information required for excluding organic aetiology for
the GI complaints presented by the participants in the
present study. Other physical conditions, which are
adjusted for, and medications taken should in theory be
only partly related to GI complaints, as supported in
our initial univariate analysis on this association. This is

Table 3 Gender, education and smoking adjusted associations between the Gl complaints individually and combined,

and anxiety, depression and other somatic symptoms

Nausea Stomach Feeling Coated Vomiting or Frequent loose Gl complaints
pain bloated tongue regurgitation  bowel movements (>80th percentile)
OR 95%ClI OR 95%CI OR 95%CI OR 95%CI OR 95%Cl OR 95% Cl OR 95% ClI
Anxiety 463 338-634 323 275-380 256 227-288 242 209-281 302 230397 263 226-3.07 366 331404
Depression 443 3.10-632 319 263-387 256 220-297 229 189-276 279 202-384 2.55 2.12-3.06 3.28 2.89-3.72
Somatic symptoms 720 5.19-999 475 4.04-556 4.14 370464 460 400-530 493 3.78-644 3.80 3.28-4.42 8.50 7.69-9.40
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Table 4 Cox proportional hazard models assessing the association of high levels of GI symptom reporting with
subsequent long term sickness absence (LTSA) of various durations, with adjustments for individual potential
confounders and finally adjusting for all potential confounders

LTSA >16-55 consecutive days
(predicting 2763 LTSA's)

LTSA >55-89 consecutive days
(predicting 1258 LTSA's)

LTSA >89 consecutive days
(predicting 1340 LTSA's)

Adjustments HR 95%Cl HR 95%Cl HR 95%Cl
Crude 1.59 146-1.74 1.72 1.51-1.96 191 1.69-2.16
Model 1: Gender, education and smoking 147 1.34-1.60 155 136-1.77 1.70 1.51-1.93
Model 1 + depression 143 1.31-157 1.50 1.31-1.71 1.63 1.44-1.85
Model 1 + anxiety 1.40 1.27-153 148 1.29-1.70 1.61 142-1.83
Model 1 + somatic symptoms 1.22 1.10-1.34 1.35 1.17-1.56 1.38 1.20-1.58
Full adjustment*® 1.19 1.08-132 1.31 1.13-1.52 1.33 1.16-1.53

* Adjusted for gender, education, smoking, depression, anxiety and somatic symptoms.

a clear limitation as the GI complaints could be symp-
toms of underlying pathology. Below, we discuss the
relevance of this for clinical management.

Interpretation
The key finding in the present study was the increased
risk of LTSA during follow-up among those with a
higher level of GI complaints. The most parsimonious
interpretation of this is that these GI complaints are
symptoms or a marker for a range of underlying gastro-
intestinal pathologies. In this study, we had no capacity
to examine possible organic causes for these GI com-
plaints. At the same time, we know that much of the
time such complaints are not explained by positive find-
ings [5,6,15,47,48] and in a non-clinical sample of peo-
ple in their forties, functional complaints should be
more common than organic failure or pathology. Sup-
porting this are the observations that although nearly 14
000 individuals provided answers to the items of interest
for the present study, this is still only about 47% of the
approximately 29 000 eligible 40-47 year olds in the
county at the time of the health study. Those who did
not participate had poorer average health [49,50] and
more often received benefits [51].

Another explanation could be that that these symp-
toms are expressions of the most common causes of

long term sickness absence: depression and anxiety. Cer-
tainly we confirmed a strong association between GI
complaints and anxiety/depression. However adjusting
for these potential confounders did little to explain the
observed association. The overall measure of physical
symptom reporting was both highly associated with GI
complaints and LTSA and appeared to be a strong con-
founder. In this study relatively few participants (7.3%)
had a chronic physical illness, and only a few of these
illnesses in the list above would have resulted in GI
complaints. In some cases, these other somatic symp-
toms may well be followed by gastro-related organic fail-
ure. Adjusting for the other symptoms could reflect
overadjustment, leading us to underestimate the impact
of the GI complaints on sickness absence. This latter is
in line with Agreus’ study where those with GI com-
plaints had more sickness absence than the general
population, but their sickness absences were most often
warranted from non Gl-related medical causes [20].
While this certainly is possible within such a large sam-
ple, several factors suggest this should not be a major
factor. The GI complaints were also abstracted from a
list of symptoms that in sum makes up the requirements
for somatisation disorder. Splitting these symptoms into
organ specificity, and then reintroducing the remaining
symptoms as adjustments, may by default introduce

Table 5 Cox proportional hazard models assessing the association of high levels of GI symptom reporting with any
subsequent long term sickness absence (LTSA) with adjustments for individual potential confounders and finally

adjusting for all potential confounders

Nausea Stomach Feeling Coated Vomiting or Frequent loose
pain bloated tongue regurgitation bowel
movements

HR 95%CI HR 95%ClI HR 95%CI HR 95%CI HR 95%Cl HR 95%Cl

Crude 165 134202 169 153-1.87 151 141-163 135 123148 160 135190 138 125152
Adjusted for gender, education and smoking 142 1.16-1.75 157 142-174 138 128149 127 1.16-140 159 134-189 142 129-157
Anxiety* 128 1.05-158 146 132-162 132 1.22-142 121 1.10-133 147 123-1.75 134 122-148
Depression* 133 1.08-163 151 136-167 134 125-144 124 1.13-137 151 127-180 137 124-151
Somatic symptoms* 1.14 093-140 135 1.21-149 121 1.12-1.31 109 098120 134 1.13-160 125 1.13-138

* Adjusted for the health variable on top of gender, education and smoking.
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over-adjustment of associations. Taken together, these
findings could indicate that although GI complaints are
related to anxiety and depression, the functional out-
comes from GI complaints in terms of sickness absence
are possibly due in large part to GI complaints being
part of a person’s tendency to experience and/or report
symptoms across the various organ systems. This
hypothesis is supported by a previous paper from this
cohort showing that high levels of health anxiety was a
strong predictor of leaving the workforce entirely and
moving onto a disability pension [52].

The discrepancy between “explained” and “unex-
plained” or “functional” gastrointestinal conditions is
blurred and changing with new developments in e.g.
understanding of pain and neuropathology. For some
psychosocial outcomes the distinction may be less rele-
vant: A recent study by Kisely and colleagues [53] found
that the difference in functional outcomes between
explained and unexplained symptoms were rather small.
In addition, there seems to be a relatively low corre-
spondence between organic findings and the degree of
suffering from the symptoms [54,55]. Finally, welfare
schemes influence access to sickness absences, and the
Norwegian system is known as relatively generous. Still,
studies from US populations also suggest GI complaints
are associated with occupational consequences [1,22],
and the associations between GI complaints, other
symptoms and mental illnesses, is consistent in the
international literature. Our main finding of an indepen-
dent effect of GI complaints should therefore also be
informative beyond a Norwegian context.

Conclusions

A high level of gastrointestinal complaints predicts
objectively ascertained long term sickness absences. This
was consistent across varying definitions of long term
sickness absence. Our results confirmed the close rela-
tionships between GI complaints, depression and anxi-
ety, but at the same time this did not seem to explain
the work related functional outcomes of GI complaints.
The presence of other somatic symptoms seems more
important in understanding functional outcomes of GI
complaints, lending support to theories of commonal-
ities across symptom representations. Future work using
more advanced latent class and path analytic techniques
will help our understanding of how these symptom pat-
terns combine and contribute to complex behaviours
such as sickness absence.

For clinicians our results would suggest that manage-
ment of the investigation and treatment of any underly-
ing pathology in those with GI complaints should
continue to be augmented by helping the individual
manage their behaviour and disability. This is not just a
focus on identifying and treating comorbid psychological
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illness, which is important, but would involve a nuanced
understanding of individual’s beliefs about their symp-
toms, the causes and implications. Identifying maladap-
tive behavioural responses to GI symptoms may help
people improve their psychosocial outcomes. In this
respect the work concerning illness perceptions, and
demonstrations that tackling these can improve work
related outcomes [56] may prove fruitful for clinicians
and rehabilitation providers. Finally, our data do not
pinpoint which aspects of GI complaints lead to long
term absence from work. It could be the activity limita-
tions associated with symptoms such as pain, or that,
anecdotally, people often take time off work whilst they
are being investigated. Beliefs that work somehow con-
tributes to or perpetuates these symptoms, or may be a
cause of a disease, can also contribute to people wanting
sickness absence. It may even be that common factors
such as early childhood experiences can explain the
association [57,58]. Future clinical studies could benefit
from including sickness absence as an outcome of inter-
est, as it is an outcome of high societal and individual
relevance, and help identify which aspects of gastroin-
testinal conditions lead to these poorer sequelae.

Acknowledgements

Data collection was conducted as part of HUSK (the Hordaland Health Study
1997-99) in collaboration with the Norwegian National Health Screening
Service.

Author details

"Faculty of Psychology, University of Bergen, Bergen, Norway. ZInstitute of
Medicine, University of Bergen, Bergen, Norway. 3Division of Mental Health,
National Institute of Public Health, Bergen, Norway. *Brain and Mind
Research Institute, Sydney Medical School, University of Sydney, Sydney,
Australia.

Authors’ contributions

S@ and MK planned the study, carried out analyses and drafted the
manuscript. IW, AM and NG contributed to interpretation of results and
revised the manuscript for important content. All authors read and approved
the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 27 October 2010 Accepted: 29 July 2011
Published: 29 July 2011

References

1. Drossman DA, Li ZM, Andruzzi E, Temple R, Talley N, Thompson W,
Whitehead W, Janssens J, Funchjensen P, Corazziari E, Richter JE, Koch GG:
United-States Householder Survey of Functional Gastrointestinal
Disorders - Prevalence, Sociodemography, and Health Impact. Digestive
Diseases and Sciences 1993, 38(9):1569-1580.

2. Haug TT, Mykletun A, Dahl AA: Are anxiety and depression related to
gastrointestinal symptoms in the general population? Scandinavian
Journal of Gastroenterology 2002, 37(3):294-298.

3. Harvey RF, Salih SY, Read AE: Organic and Functional-Disorders in 2000
Gastroenterology Outpatients. Lancet 1983, 1(8325):632-634.

4. Sung JJY, Kuipers EJ, El-Serag HB: Systematic review: the global incidence
and prevalence of peptic ulcer disease. Alimentary Pharmacology &
Therapeutics 2009, 29(9):938-946.


http://www.ncbi.nlm.nih.gov/pubmed/8359066?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8359066?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11916191?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11916191?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6131308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6131308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract

@verland et al. BMC Gastroenterology 2011, 11:88
http://www.biomedcentral.com/1471-230X/11/88

20.

21,

22.

23.

24.

25.

26.

Munnangi S, Sonnenberg A: Time trends of physician visits and
treatment patterns of peptic ulcer disease in the United States. Archives
of Internal Medicine 1997, 157(13):1489-1494.

Thomson A, Barkun A, Armstrong D, Chiba N, White R, Daniels S: The
prevalence of clinically significant endoscopic findings in primary care
patients with uninvestigated dyspepsia: the Canadian Adult Dyspepsia
Empiric Treatment-Prompt Endoscopy (CADET-PE) study. Alimentary
Pharmacology & Therapeutics 2003, 17(2):1481-1491.

Thompson WG, Heaton KW, Smyth GT, Smyth C: Irritable bowel syndrome
in general practice: prevalence, characteristics, and referral. Gut 2000,
46(1):78-82.

Seres G, Kovacs Z, Kovacs A, Kerekgyarto O, Sardi K, Demeter P, Meszaros E,
Tury F: Different Associations of Health Related Quality of Life with Pain,
Psychological Distress and Coping Strategies in Patients with Irritable
Bowel Syndrome and Inflammatory Bowel Disorder. Journal of clinical
psychology in medical settings 2008, 15(4):287-295.

Lee V, Guthrie E, Robinson A, Kennedy A, Tomenson B, Rogers A,
Thompson D: Functional bowel disorders in primary care: Factors
associated with health-related quality of life and doctor consultation.
Journal of Psychosomatic Research 2008, 64(2):129-138.

Koloski NA, Talley NJ, Boyce PM: Predictors of health care seeking for
irritable bowel syndrome and nonulcer dyspepsia: A critical review of
the literature on symptom and psychosocial factors. American Journal of
Gastroenterology 2001, 96(5):1340-1349.

Koloski NA, Talley NJ, Boyce PM: Epidemiology and health care seeking in
the functional Gl disorders: a population-based study. Am J Gastroenterol
2002, 97(9):2290-2299.

Koloski NA, Boyce PM, Talley NJ: Is health care seeking for irritable bowel
syndrome and functional dyspepsia a socially learned response to
iliness? Digestive Diseases and Sciences 2005, 50(1):153-162.

Feder A, Olfson M, Gameroff M, Fuentes M, Shea S, Lantigua RA,
Weissman MM: Medically unexplained symptoms in an urban general
medicine practice. Psychosomatics 2001, 42(3):261-268.

Kroenke K, Spitzer RL, Williams JB, Linzer M, Hahn SR, deGruy FV, Brody D:
Physical symptoms in primary care. Predictors of psychiatric disorders
and functional impairment. Arch Fam Med 1994, 3(9):774-779.

Kroenke K, Mangelsdorff AD: Common Symptoms in Ambulatory Care -
Incidence, Evaluation, Therapy, and Outcome. American Journal of
Medicine 1989, 86(3):262-266.

OECD: Sickness, Disability and Work: Breaking the Barriers. Norway,
Poland and Switzerland. In. Paris: OECD; 20061.

Henderson M, Glozier N, Elliott KH: Long term sickness absence - Is
caused by common conditions and needs managing. British Medical
Journal 2005, 330(7495):802-803.

Alexanderson K, Hensing G: More and better research needed on sickness
absence. Scandinavian journal of public health 2004, 32(5):321-323.

Hungin APS, Whorwell PJ, Tack J, Mearin F: The prevalence, patterns and
impact of irritable bowel syndrome: an international survey of 40 000
subjects. Alimentary Pharmacology & Therapeutics 2003, 17(5):643-650.
Agréus L: Socio-economic Factors, Health Care Consumption and Rating
of Abdominal Symptom Severity. A Report from The Abdominal
Symptom Study. Fam Pract 1993, 10(2):152-163.

Alander T, Svardsudd K, Agréus L: Functional gastrointestinal disorder is
associated with increased non-gastrointestinal healthcare consumption
in the general population. International Journal of Clinical Practice 2008,
62(2):234-240.

Brook RA, Kleinman NL, Choung RS, Melkonian AK, Smeeding JE, Talley NJ:
Functional Dyspepsia Impacts Absenteeism and Direct and Indirect
Costs. Clinical Gastroenterology and Hepatology 2010, 8(6):498-503.

Hillild MT, Hdmaldinen J, Heikkinen ME, Farkkila MA: Gastrointestinal
complaints among subjects with depressive symptoms in the general
population. Alimentary Pharmacology & Therapeutics 2008, 28(5):648-654.
Lee S, Wu J, Ma YL, Tsang A, Guo WJ, Sung J: Irritable bowel syndrome is
strongly associated with generalized anxiety disorder: a community
study. Alimentary Pharmacology & Therapeutics 2009, 30(6):643-651.

Karling P, Danielsson A, Adolfsson R, Norrback KF: No difference in
symptoms of irritable bowel syndrome between healthy subjects and
patients with recurrent depression in remission. Neurogastroenterology
and Motility 2007, 19(11):896-904.

Mykletun A, Jacka F, Williams L, Pasco J, Henry M, Nicholson G, Kotowicz M,
Berk M: Prevalence of mood and anxiety disorder in self reported

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

Page 9 of 10

irritable bowel syndrome (IBS). An epidemiological population based
study of women. BMC Gastroenterology 2010, 10(1):88.

Aro P, Talley NJ, Ronkainen J, Storskrubb T, Vieth M, Johansson SE, Bolling-
Sternevald E, Agreus L: Anxiety Is Associated With Uninvestigated and
Functional Dyspepsia (Rome Il Criteria) in a Swedish Population-Based
Study. Gastroenterology 2009, 137(1):94-100.

Wessely S, Nimnuan C, Sharpe M: Functional somatic syndromes: one or
many? Lancet 1999, 354(9182):936-939.

Aamodt AH, Stovner LJ, Hagen K, Zwart JA: Comorbidity of headache and
gastrointestinal complaints. The Head-HUNT study. Cephalalgia 2008,
28(2):144-151.

Vandvik PO, Lydersen S, Farup PG: Prevalence, comorbidity and impact of
irritable bowel syndrome in Norway. Scandinavian Journal of
Gastroenterology 2006, 41(6):650-656.

Mussell M, Kroenke K, Spitzer RL, Williams JBW, Herzog W, Lowe B:
Gastrointestinal symptoms in primary care: Prevalence and association
with depression and anxiety. Journal of Psychosomatic Research 2008,
64(6):605-612.

Henningsen P, Zimmermann T, Sattel H: Medically unexplained physical
symptoms, anxiety, and depression: A meta-analytic review.
Psychosomatic Medicine 2003, 65(4):528-533.

Mykletun A, Overland S, Dahl AA, Krokstad S, Bjerkeset O, Glozier N, Aaro LE:
A population-based cohort study of the effect of common mental
disorders on disability pension awards. American Journal of Psychiatry
2006, 163(8):1412-1418.

Johannesson E, Simrén M, Strid H, Bajor A, Sadik R: Physical Activity
Improves Symptoms in Irritable Bowel Syndrome: A Randomized
Controlled Trial. The American Journal of Gastroenterology 2011.

Thomas G, Rhodes J, Ingram J: Mechanisms of Disease: nicotine-a review
of its actions in the context of gastrointestinal disease. Nature Clinical
Practice Gastroenterology & Hepatology 2005, 2:536-544.

Halder S, Locke G, Schleck C, Zinmeister A, Talley N: Influence of alcohol
consumption on IBS and dyspepsia. Neurogastroenterology and Motility
2006, 18(11):1001-1008.

Nilsson M, Johnsen R, Ye W, Hveem K, Lagergren J: Obsesity and estrogen
as risk factors for gastroesophageal reflux symptoms. JAMA 2003,
290(1):66-72.

Gjesdal S, Bratberg E: Diagnosis and duration of sickness absence as
predictors for disability pension: Results from a three-year, multi-register
based and prospective study. Scandinavian journal of public health 2003,
31(4):246-254.

The ICD-10 Classification of Mental and Behavioural Disorders:
Diagnostic criteria for research. Geneva: World Health Organization; 1993.
Zigmond A, Snaith R: The Hospital Anxiety and Depression Scale. Acta
Psychiatrica Scandinavica 1983, 67(6):361-370.

Bjelland I, Dahl A, Haug T, Neckelmann D: The validity of the Hospital
Anxiety and Depression Scale. An updated literature review. Journal of
Psychosomatic Research 2002, 52(2):69-77.

Hensing G, Alexanderson K, Allebeck P, Bjurulf P: How to measure sickness
absence? Literature review and suggestion of five basic measures.
Scandinavian Journal of Social Medicine 1998, 26(2):133-144.

Cohen J: Statistical power analysis for the behavioral sciences. Hillsdale,
New Jersey: Lawrence Erlbaum Associates; 1988.

Andersson T, Alfredsson L, Kallberg H, Zdravkovic S, Ahlbom A: Calculating
measures of biologic interaction. European Journal of Epidemiology 2005,
20:575-579.

Skrondal A: Interaction as Departure from Additivity in Case-Control
Studies: A Cautionary Note. American Journal of Epidemiology 2003,
158(3):251-258.

Knudsen A, Hotopf M, Skogen J, @verland S, Mykleltun A: The health status
of non-participants in a population-based health study. The Hordaland
Health Study (HUSK). American Journal of Epidemiology 2010,
172:1306-1314.

Jansen JIN, Kardinaal AFM, Huijbers G, Vliegboerstra BJ, Martens BPM,
Ockhuizen T: Prevalence of Food Allergy and Intolerance in the Adult
Dutch Population. Journal of Allergy and Clinical Immunology 1994,
93(2):446-456.

Young E, Stoneham MD, Petruckevitch A, Barton J, Rona R: A Population
Study of Food Intolerance. Lancet 1994, 343(8906):1127-1130.

Drivsholm T, Eplov LF, Davidsen M, Jorgensen T, Ibsen H, Hollnagel H,
Borch-Johnsen K: Representativeness in population-based studies: A


http://www.ncbi.nlm.nih.gov/pubmed/9224228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9224228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10601059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10601059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19104985?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19104985?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19104985?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18222126?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18222126?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11374666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11374666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11374666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12358247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12358247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15712654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15712654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15712654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11351117?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11351117?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7987511?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7987511?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2919607?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2919607?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15817531?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15817531?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15513663?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15513663?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8359604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8359604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8359604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18021207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18021207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18021207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20304102?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20304102?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17973640?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17973640?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17973640?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20687933?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20687933?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20687933?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19328797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19328797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19328797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10489969?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10489969?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18197884?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18197884?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16716962?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16716962?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18501261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18501261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12883101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12883101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16877655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16877655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21764006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21764006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17040411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17040411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12837713?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12837713?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15099029?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15099029?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15099029?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6880820?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11832252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11832252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9658514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9658514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16119429?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16119429?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12882947?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12882947?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20843863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20843863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20843863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8120272?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8120272?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7910231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7910231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17132596?dopt=Abstract

@verland et al. BMC Gastroenterology 2011, 11:88
http://www.biomedcentral.com/1471-230X/11/88

50.

51.

52.

53.

54.

55.

56.

57.

58.

detailed description of non-response in a Danish cohort study.
Scandinavian Journal of Public Health 2006, 34(6):623-631.

Shahar E, Folsom AR, Jackson R: The effect of nonresponse on prevalence
estimates for a referent population: Insights from a population-based
cohort study. Annals of Epidemiology 1996, 6(6):498-506.

Korkeila K, Suominen S, Ahvenainen J, Ojanlatva A, Rautava P, Helenius H,
Koskenvuo M: Non-response and related factors in a nation-wide health
survey. European Journal of Epidemiology 2001, 17(11):991-999.

Mykletun A, Heradstveit O, Eriksen K, Glozier N, Overland S, Maeland J,
Wilhelmsen I: Health anxiety and disability pension award. Psychosomatic
medicine 2009, 71(3):353.

Kisely S, Simon G: An international study comparing the effect of
medically explained and unexplained somatic symptoms on
psychosocial outcome. Journal of Psychosomatic Research 2006,
60(2):125-130.

Thomson ABR, Barkun AN, Armstrong D: The prevalence of clinically
significant endoscopic findings in primary care patients with
uninvestigated dyspepsia: the Canadian Adult Dyspepsia Empiric
Treatment-Prompt Endoscopy (CADET-PE) study. (vol 17, pg 1481, 2003).
Alimentary Pharmacology & Therapeutics 2004, 20(6):702-702.

Fox M, Forgacs |- Gastro-oesophageal reflux disease. British Medical Journal
2006, 332(7533):88-93.

Petrie KJ, Cameron LD, Ellis CJ, Buick D, Weinman J: Changing illness
perceptions after myocardial infarction: An early intervention
randomized controlled trial. Psychosomatic medicine 2002, 64(4):580-586.
Henderson M, Hotopf M, Leon D: Childhood temperament and long-term
sickness absence in adult life. British Journal of Psychiatry 2009,
194:220-223.

Wegman HL, Stetler C: A meta-analytic review of the effects of childhood
abuse on medical outcomes in adulthood. Psychosom Med 2009,
71(8):805-812.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-230X/11/88/prepub

doi:10.1186/1471-230X-11-88

Cite this article as: @Qverland et al: Do gastrointestinal complaints
increase the risk for subsequent medically certified long-term sickness
absence? The HUSK study. BMC Gastroenterology 2011 11:88.

Page 10 of 10

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/17132596?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8978880?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8978880?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8978880?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12380710?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12380710?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19321853?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16439264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16439264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16439264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21718296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16410582?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12140347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12140347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12140347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19252149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19252149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19779142?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19779142?dopt=Abstract
http://www.biomedcentral.com/1471-230X/11/88/prepub

	Abstract
	Background
	Method
	Results
	Discussion

	Background
	Methods
	Population and data material
	Exposure: Gastrointestinal complaints
	Anxiety and depression
	Other somatic symptoms
	Physical conditions
	Demographics and health behaviours
	Outcome: Sickness absence
	Statistical analysis
	Ethics

	Results
	Discussion
	Main findings
	Strength and weaknesses
	Interpretation

	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

