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Abstract:

Obijective: The contribution of environmental fastdo spondyloarthritis (SpA) course
remains poorly characterized. We previously regbag@ossible triggering of disease flares
by stressful life events and vaccination. The dbjemf the present study was to specify the

types of vaccine and life event that may influedisease activity.

Methods: A prospective cohort of adult SpA wasdakd for two years. Patients logged on
to a secured website every month to complete a@atdized auto-questionnaire. They
reported whether they had been exposed to strdgsfalvents, vaccinations or other
environmental factors. Patients were asked tothatelistress resulting from exposure to life
events on a numerical rating scale (NRS: 0-10jn&ny outcome variable was the variation
of Bath Ankylosing Spondylitis Disease Activity lexi (BASDAI) measured on two
consecutive connections. Months where an eventrmetwere compared to months without
events. The cutoff value of 1 is defined as theimméh clinically important variation for the
BASDAI.

Results: The 272 enrolled SpA patients returne83¢iestionnaires. Months where an
abrupt and unexpected traumatic event occurred ass@ciated with a significant increase of
BASDAI of 0.57 [95%CI: 0.29; 0.85] (p<0.001). Thigher the rating of distress, the larger
the impact on BASDAI, reaching a clinically mearfiigncrease of 0.99 [0.17; 1.82] for a
VNS >9. The effect of stressful events on BASDAI peesistiuring a median of 3 months.

No other environmental factor was significantlyasated with BASDAI variations.

Conclusion: Among stressful life events, abrupt andxpected events were associated with
transient worsening of disease activity in SpA, ehhieached a clinically meaningful increase
for the highest rating of distress. Associationgen vaccines and disease flare was not

confirmed.
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1. Introduction

Spondyloarthritis (SpA) is one of the most commmftemmatory rheumatic diseases,
affecting 0.40-1% of the adult Caucasian populatignThe most characteristic symptoms of
SpA are chronic pain and stiffness predominatintpéaxial skeleton, i.e. the spinal, pelvic
and thoracic joints. Sustained inflammation caul keastructural damage such as erosions
evolving into bony ankylosis of the sacro-iliacrjts and the inter-vertebral disks and spinal
ligaments. Peripheral arthritis, enthesitis andaeatticular inflammation, including anterior
uveitis, psoriasis and inflammatory bowel disedB®] may also frequently occur in SpA.

All these manifestations concur to functional inmpaent and a decrease in quality of life [2].

Albeit the exact cause of SpA remains largely umkmaheritability of this disorder is
high [3]. The HLA-B27 allele is the most importaygnetic factor identified nearly 45 years
ago and accounting for 30% to 50% of the overatlegie risk [3]. Several other genetic
polymorphisms associated with SpA predispositiorelr@cently been identified through
large-scale genome-wide association studies [4jvé¥er, a major part of SpA heritability
still remains to be explained, as for other complisorders.

On the other hand, the relative contribution ofiesnmental factors to disease
triggering and/or progression remains poorly charéed [2]. The disease course is typically
characterized by a succession of flares and paetnaissions that can readily be monitored by
using self-administered validated questionnainesh @s the Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) [5]. We previousgonducted a prospective cohort study to
investigate the putative impact of environmentatdes on the triggering of SpA flares [6]. In
this previous study, patients were asked to complettandardized self-questionnaire, every
three months, designed to evaluate disease activityto identify if they had been exposed
since the previous connection to one of a predefiisé of environmental factors suspected of
being nonspecific stimulants of inflammatory respmrResults showed that stressful life
events, and to a lesser extent vaccines, may iridéadnce the course of Sga]. However,
this study had some limitations, such as a relptioag interval (i.e. 3 months) between two
connections that exposed to memory biases. Morenwadletails were obtained regarding the
type of stressful life event or the type of vacdioevhich the patients were exposed. Also, the
magnitude of variation of the different measures vaher mild at the population level,
frequently below the minimal clinically importananations.

In order to investigate more thoroughly the relagiuips between SpA disease
activity and environmental exposures, a new colvag prospectively followed. The purpose
of this new study was to expand and refine theipusvwresults by using a shorter period
between each questionnaire and by obtaining aléetdéscription of incoming stressful life
events and vaccinations.



2. Methods

Patients’ recruitment

The study population consisted of a dedicated ¢adfaadult (age> 18 yrs) SpA
patients fulfilling internationally validated claBsation criteria [7,8]. They were recruited on
a voluntary basis through the Rheumatology DepartmeAmbroise Paré Hospital
(Boulogne Billancourt, France) or through the "Agation Francaise des
Spondylarthritiques”, a self-help organisation$@A patients. The study was approved by
the Institutional Review Board of Ambroise Paré pitd and informed consent was obtained
from each participant. The SpA diagnosis was aaicextl by qualified investigators (RSN or
MB) based on the following informations collectegfdre inclusion: personal history of
inflammatory back pain, buttock pain, peripherahatis, enthesitis, dactylitis, efficacy of
non-steroidal anti-inflammatory drugs, uveitis, pasis, IBD, family history of SpA,
advanced radiographic sacroiliitis (according t® iodified New York criteria), evidence of
sacro-iliitis on magnetic resonance imaging and HB2V status. Consent to participate,
having a confirmed diagnosis of SpA and regulaeasdo an Internet connection were all
required for inclusion in the study. Only patiefulilling ASAS and/or Amor classification
criteria for SpA were included in the analysis [7Rart of the study population corresponded
to a carryover of a first cohort, which was follavieom December 2005 through October
2008 [6]. Participants who entered the presentysivgte not informed of the results of the

previous one, in order to minimize the risk of irghcing their responses.

Study conduct
This longitudinal observational study was carriedinly two years from May 2010

through April 2012. Patients were asked to log werg month to a secured website
developed by the UMR-S 1136, as previously desdr[bg and to complete a standardized
auto-questionnaire. Patients were enrolled from 21240 through June 2011 and followed-
up until the end of the study period.

The following data were collected at the time @& finst connection: demographic
(age, gender, disease duration, history of prabeess), socio-economical information, SpA
disease history (independently assessed for validat diagnosis), current cigarette-smoking
habits (including Fagerstrom score [9], alcoholstonption and addiction (French version of
CAGE score [10]), disease activity and severitysblf-assessment measures (French versions
of the BASDAI and Bath Ankylosing Spondylitis Fuinstal Index (BASFI)) [11,12], and the
Hospital Anxiety and Depression Scale (HADS) [I3je cutoff values of 1 for BASDAI and
0.7 for BASFI are defined as the minimal clinicaltyportant variations for these variables.

At the next connections they reported whether tiey been exposed since the
previous connection to one of a predefined listrofironmental factors suspected of being



nonspecific stimulants of inflammatory responsel eampleted the BASDAI, and BASFI.
In all cases it was specified that assessmentsebde parameters should reflect symptoms
over the week preceding each connection.

To test if disease activity was different betweatignts dropping out before study
completion and those who carried on, we comparedrtdan trimestral BASDAI score
during the last three months of participation @& tbrmers to the BASDAI score of the same

trimester of the lattersSuch comparison was repeated every 3 months.

Environmental factors studied

At each follow-up connection, patients were askeceport their exposure since the
previous connection (i.e. in the last month) to ahthe following environmental factors that
had previously been reported in the literatureassibly being associated with the triggering

or disease activity of SpA or other inflammatorgtanmune diseases [6,14—-22].

Vaccinationsall the vaccinations recommended for adults byRtemch health authorities
were listed in the questionnaire. Patients wereds$s identify if they had received one or

several of them.

Stressful life eventgiatients were asked to report the occurrence®glients that were felt
to be stressful, difficult or traumatic. The propdstressful events were derived from the
Paykel list [23]. Abrupt and unexpected stressfalévents were clearly identified (natural
disasters, assault or sudden death of a lovedasrexémple). In case of positive reply,

patients were asked to complete a numerical ratatp (NRS), rating from O (least) to 10

(worst) the distress weight of the occurring lifeet.

Dust exposurepatients were asked if they had been exposed ¢éoyadusty atmosphere, for

example, via construction work or removal of dysts(or no answer).

Solvent exposurgaatients were asked if they had used any solveitk&r in an occupational

setting or while carrying out any ‘do-it-yoursedfttivity (yes or no answer).

Surgical interventionpatients were asked if they had had a surgicaladiper (yes or no

answer).

Missing data
Last observation carried forward (LOCF) was appf@doatients who did not

connect to the study site between 45 and 59 dage $he last connection. The procedure was
repeated if no connection had occurred betweemd®8a days. When a patient did not
connect to the study site for more than 90 daysshbsequent connections were deleted from

the analysis. With this procedure, 10.6% of obgéraa were added and 12.6% were deleted.



Statistical analyses

The aim of the statistical analysis was to estincatinges in BASDAI measures
according to the occurrence of environmental factdhe primary outcome variable was the
change in a given measure over a one-month perdodputed as the difference of this
measure at the end minus this measure at theo$tie period ABASDAI). Working with
the change in measure as a variable, rather ththrilg absolute level of it, allowed
controlling for patients’ characteristics that nedfect its absolute levelThe effect of
exposure to a given environmental factor, vacaimator instance, was tested by comparing
change in outcome measure over one month periocewfaecination had occurred (i.e.
“exposed periods”) to change over periods whereination was not reported (i.e. “non-
exposed periods”).

For each patient and each type of event, we sedfohall the sequences of two
consecutive “non-exposed” and one “exposed” mofFigure 1). TheABASDAI of each of
these consecutive months were calculated, andrtiens were compared with the paired
Student t-test. Similar analyses were conducte@ABFI.

As multiple comparisons were performetie Bonferroni correction was applied for
endpoint analyses and the corrected p-value ftisttal significance was set at 0.003.

The persistence of an influence of incoming eventBASDAI was determined by
Kaplan-Meier analysis. For this, we defined peesise as the period of time during which the
BASDAI remained above the value reported just keefbe stressful event. Patients who
remained above were censored at the time of thedpsrt.

We also compared the averag@ASDAI between patients with an HADS anxiety
score beneath 8 and those with a score at 8 anetaod between patients with an HADS
depression score beneath 8 and those with a sc8rana above (student t-test).

All statistical analyses were conducted using B 2phckage.

Role of the funding source

The funders had no role in the design and condutteostudy; analysis, and

interpretation of the data and preparation or aygdrof the manuscript.



3. Results

Three hundred and seven patients having a diagobSisA were recruited for
enrollment in this study. Among them 27 could netrbached for classification criteria
ascertainment, 4 never accessed to the websitge$sed only once for the baseline
assessment and 272 patients answered at least toanthly follow-up questionnaire.

Finally, the analyses were conducted on 3,388 miatiennections made by 272 patients
during the study period, of which 166 had partitépleto our previous study [6] and 106 were
new participants.

The average duration of participation was 505 d&¥<459). The mearduration
between two connections was 38.9 d¢y518.5). Each patient answered to an average of
13.0 (+/-6.0) monthly questionnaires.

The baseline characteristics of the patients avevshn Table 1. Patients already
included in the former study were older, had a @rdjsease duration and had a lower
BASDAI at inclusion than those newly included [6)n the HADS scoring, the mean level of
anxiety was rather high (9.1), while the deprestgorl was in the normal range of less than
8 (6.5). A majority of participants reported dringialcohol (72.8%), but only 17 patients had
a possible addiction. Smokers represented 22.8egfarticipants. More than half of the
patients (57%) had a professional activity at thmetof inclusion.

The average trimestral BASDAI score did not vagngicantly according to the duration of
participation (p=0.42;/Appendix A, table S]1 See the supplementary material
associated with this article online].

The impact of the occurrence of the studied eventBASDAI is shown in Table 2.
Months where an abrupt and unexpected stresséugliént had occurred were associated
with a mean increase of BASDAI of 0.57 [95% Confide Interval (Cl): 0.29; 0.85],
compared to months without such occurrence (p<(.001s increase was not different
between patients with an HADS anxiety score ben@athd those with a score at 8 and above
(p=0.82), nor between patients with an HADS depoesscore beneath 8 and those at 8 and
above (p=0.15). Only the events with the highdngatf distress (i.e.VNS9) reached a
clinically meaningful increase (meaBASDAI: 0.99 [0.17; 1.82]). The effect of abruptdan
unexpected stressful life event on BASDAI persigteda median of 3 months (95% CI 2-4)
and 25% of the patients remained affected more 8haonths (95% CI. 4-18) (Figure 2).

Among other environmental factors, two showed n@inmvalue for statistical
association with increased BASDAI, although noh#igant after Bonferroni correction: dust
heavy exposure (me@BASDAI: + 0.33 [0.01; 0.64], p=0.04) and seasonélienza
vaccination (meanBASDAI: 0.40 [0.02; 0.78], p=0.04) (Table 2).



Similarly as for BASDAI, the months where an abrapt unexpected stressful life
event had occurred were associated with a meaedserof BASFI of 0.27 [95% CI. 0.13;
0.41], compared to months without such occurrepe®.001) (Table 3). This increase was
close to the minimal clinically important cutofflua only for events with a VNS9 (mean
ABASFI: 0.66 [95% CI: 0.26; 1.06]). A significantdrease of BASFI was also observed after
dust heavy exposure (0.26 [0.10; 0.42], p=0.00d)otther event occurrence was associated
with a BASFI modification.

4. Discussion

This prospective study confirms that stressful ¢évane followed by a slight increase
of SpA disease activity, as assessed by BASDARtian. Only stressful life events that are
abrupt and unexpected and that are rated as higgthessing reach a clinically meaningful
increase. No other environmental factor studie@ has a significant impact on disease
activity, including vaccines. Noteworthy howevenstiheavy exposure was associated to a
significant (but non clinically meaningful) worsegi of SpA functional score but not of
disease activity.

This study showed that abrupt and unexpectedviéais only, not ongoing stressors,
were associated to BASDAI and BASFI worsening. iRgta date on the beginning of a life
event may be challenging in the case of ongoiregstrs, such as marital or work-related
problems for example. On the contrary, abrupt stnesoccurring outside of a person’s
control, such as natural disasters or assaulvdémmele, are easier to date, especially in a
prospective study, making them more identifiablpatients. There is a widespread belief
that acute psychological stress may lead to diséadeed, it has been shown that stress
contributes to a variety of disease processes asdneasurable impacts on the hypothalamic-
pituitary-adrenocortical axis, the sympathetic-adtemedullary system and the natural and
specific immunity [24-26]. The suspicion that stress and traumdceivents are associated
with the course or triggering of SpA, was alreaglyarted in some retrospective, cross-
sectional or case reports studies [27-3Ejen if it is not yet possible to readily establish
straightforward relationship between psychologgtegss and the human immune system,
available evidences suggest that acute and chstmeigsors determine different kind of
changes in the immune response [32]. There ige lbody of evidence demonstrating that
stress elevates inflammation and that some stiegasay be more important than others [33-
37]. This biological plausibility of a differentigffect of stressors according to their
characteristics, together with the clear tempaetationship and the dose-effect pattern
observed in the present study, are argumentsdkat & causal relationship between stressful

life events and disease activity of SpA. Explorihg relationship between psychological



symptoms and inflammation is important becauseutd help to design interventions aiming
at reducing stress and the risk of SpA flare, cqusstly.

Even if the magnitude of variation of the BASDAIl&wing stressful events was
rather mild at the population level, variations Icbibe more important at the patient level, and
clinically meaningful in some cases. Indeed, thameariation of 0.99 for the BASDAI
following highly distressing abrupt and unexpeat®dnts, almost reaches the cut-off value of
1 defined as the minimal clinically important vaida for this variable [38].

Beside abrupt and unexpected stressors, dust leexpogure was associated with
worsening of the functional index (BASFI) but nétloe disease activity index (BASDAI).
One possible interpretation of this observatiothé dust heavy exposure was associated
with physically demanding occupations that resuitefiinctional worsening but had no effect
on disease activity.

Concerns about adverse effects of vaccines areiatssd with low vaccine coverage
rates [39]. The results presented here may hefisuea patients with spondyloarthritis that
vaccines do not increase disease activity.

The principal strengths of this study were its pezsive design, the use of a
standardized questionnaire applied to a dedicgdddcBhort and the monthly basis of
guestionnaire administration that limited memorgdais. Moreover, each patient served as its
own control, limiting the risk of information biaseue to a lack of control population.

This study had some limitation, however. Notablg, mveasured the impact of
environmental factors on the perceived severityyofiptoms, but not on objective marker of
inflammation. Thus, we could not demonstrate thatwve measured truly corresponded to
an increase in disease activity, even though th8BAl is an accepted proxy for this purpose.
BASDAI score could partly be explained by psychatagdistress [40]. For instance, it has
been shown in the context of rheumatoid arthritéd epressive symptoms could influence
patient-reported symptoms, but had no impact orllswipints and acute-phase reactants
[41]. On the other hand, our results were not &bty the level of depression or anxiety,
which militates against such interpretation apmiyio our study.

To conclude, this study confirms with enhanced metthogy our previous
demonstration that stressful events, but not vasctould be followed by a worsening of
SpA activity [6]. It also showed that such impaetsmnly significant and clinically
meaningful for abrupt stressors with the higheihgeof distress and that it could last several
months. These conclusions bear strong implicationhfe care of SpA and for understanding
factors that influence the evolution of this chiodisorder.
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Figures

Figure 1. Study design for calculating changes in BASDAIBASDAI) in months during
which an exposition to an environmental factor ooet, as compared to months during
which no exposition to an environmental factor oced.

Figure 2. Persistence of the influence of acute and uneggesttessful life on BASDAI
(proportion of patients).

The Kaplan-Meier graph shows evolution of the prtipa of patients with increased BASDAI
over time (months), following occurrence of an acand unexpected stressful life event
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Table 1. Characteristics of patients at inclusion accordmtheir participation to a previous cohort [6]

Characteristics All Carryover Entering P
(n=272) population population
(n = 166) (n = 106)

Age at inclusion in years, mean + SD 48.0+11.8 149111 46.2 +12.7 0.05
Male percentage, (%) 38.6 38.6 38.7 ns
BMI, mean + SD 25.3+5.1 25.5+5.3 25.0+4.6 ns
Age at onset in years, mean + SD 25.6+9.8 28D+ 26.9+9.6 ns
Disease duration in years, mean + SD 22.4+12.6 32417 19.4+13.4 0.002
HLA-B27 positivity, % 78.5 81.7 73.3 ns
Axial manifestations

- Inflammatory back pain, % 95.6 95.2 96.2 ns

- Radiographic sacroiliitis, %* 44.6 47.1 40.6 ns
Peripheral manifestations

- Peripheral arthritis, % 34.3 35.8 32.1 ns

- Dactylitis, % 18.1 20.0 15.2 ns

- Heel pain, % 51.1 51.5 50.5 ns
Extra-articular manifestations

- Uveitis, % 25.3 28.0 21.0 ns

- Psoriasis, % 28.3 29.1 26.9 ns

- Inflammatory bowel disease, % 7.4 6.1 9.5 ns
Classification criteria fulfillment

- New York, % 44.6 47.1 40.6 ns

- Amor, % 98.9 99.4 98.0 ns

- ASAS Axial SpA, % 83.6 86.1 79.8 ns

- ASAS Peripheral SpA, % 10.9 10.4 11.9 ns
BASDAI (0-10), mean + SD 4.23+2.04 3.98+1.97 4.62+2.10 0.01
BASFI (0-100), mean + SD 33.9+245 32.8+23.9 35.7+254 ns
Treatment

- NSAIDs, % 438 398 500 ns

- Corticosteroids, % 5.9 7.2 38 ns

- DMARDs, % 17.3 15.1 20.8 ns

- Biologics, % 40.4 41.6 38.7 ns
HADS anxiety (0-21), mean + SD 9.1+4.1 88+4.1 9.6+4.2 ns
HADS depression (0-21), mean + SD 6.5+3.9 6.3+4.1 6.8+35 ns
Current smokers, % 22.8 21.1 25.5 ns

- Fagerstrom score (0-10), mean + SD 2425 24+26 24+26 ns
Alcohol consumption (occasional or regular), % 72.8 72.9 72.6 ns

- CAGE score (0-4) , mean + SD 0.3+0.8 04+0.8 0.3+0.7 ns
Employment, % 57.0 60.9 50.9 ns

The registered manifestations correspond to thossept at the time of examination, or retrievednfimast-medical history.
SD: standard deviation; BMI: body mass index; ASA&sessment of SpondyloArthritis Society; BASDAIatB Ankylosing
Spondylitis Disease Activity Index; BASFI: Bath Aylksing Spondylitis Functional Index; NSAIDs: norermidal anti-
inflammatory drugs; DMARDs: disease modifying ariteumatic drugs; HADSHospital Anxiety and Depression scale; CAGE:
Cut-down, Annoyed, Guilty, Eye-opener

* Refers to radiographic sacroiliitisgrade Il bilateral or grade Il unilateral



Table 2. Changes of BASDAI during periods with and withouésets.

Types of exposure Number of events Number of patients Mean of ABASDAI  Mean of ABASDAI  Mean difference of p-value*
during the study in which the events of period without of period with ABASDAI between
periods occurred events (sd) events (sd) periodswith and
without events
[95%Cl]
Abrupt and unexpected 169 107 -0.19 (1.13) 0.38 (1.08) 0.57[0.29;0.85] 0.001
stressful life events
Rating of distress<5 38 31 -0.12 (1.09) 0.07 (1.11) 0.19[-0.41; 0.79] 520
Rating of distress >5 131 87 -0.21 (1.14) 0.47 (1.06) 0.68 [0.36; 1.00] 0.091
Rating of distress >7 76 58 -0.16 (1.18) 0.53 (1.02) 0.69 [0.25; 1.13] 003.
Rating of distress >9 22 21 -0.28 (1.34) 0.71 (0.94) 0.99 [0.17; 1.82] 020.
Stressful life events 219 96 0.07 (1.33) 0.04 (L.29 -0.03 [-0.32; 0.26] 0.86
Financial problem 125 78 0.12 (1.27) 0.04 (1.14) -0.08[-0.43; 0.26] 0.64
Work related problem 56 35 -0.16 (1.60) 0.10 (1.34) 0.25[-0.38; 0.89] 0.42
Couple problem 153 84 -0.07 (1.23) 0.06 (1.18) 0.13[-0.20; 0.46] 0.43
Bereavement 116 82 -0.12 (1.16) 0.24 (1.30) 0.36[-0.03; 0.75] 0.07
Problemwith children 123 76 0.05 (1.40) -0.18 (1.30) -0.24[-0.64; 0.17] 0.26
Vaccinations (all vaccines) 116 77 -0.12 (1.14) 9q1L.22) 0.32 [-0.05; 0.68] 0.09
Influenza 104 66 -0.17 (1.16) 0.23(1.13) 0.40[0.02; 0.78] 0.04
Other 24 23 0.08 (0.95) -0.23 (1.38) -0.31[-1.11; 0.49] 0.43
Surgical intervention 57 49 0.06 (1.25) -0.05 (}.52 -0.11 [-0.80; 0.58] 0.75
Dust heavy exposure 149 96 0.00 (1.14) 0.33 (1.20) 0.33[0.01; 0.64] 0.04
Exposure to agricultural dust 68 43 -0.19 (0.88) .15Q1.01) 0.34[-0.03; 0.72] 0.07
Solvent exposure 138 82 0.15 (1.13) 0.04 (1.12) 11-00.40; 0.18] 0.47

* The corrected p-value for statistical significangas set at 0.003.



Table 3. Changes of BASFI during periods with and withougree.

Types of exposure Number of events Number of patients Mean of ABASFI Mean of ABASFI M ean difference of p-value*
during the study inwhich theevents  of period without of period with ABASFI between
periods occurred events (sd) events (sd) periodswith and
without events
[95%Cl]
Abrupt and unexpected 169 107 3.85 (2.56) 4.12 (2.61) 0.27[0.13;0.41] .08
stressful life events
Rating of distress<5 38 31 2.71(1.85) 2.87 (1.81) 0.16 [-0.14; 0.46] 290.
Rating of distress >5 131 87 4.19 (2.65) 4.48 (2.70) 0.30 [0.14; 0.46] .08a
Rating of distress>7 76 58 4.59 (2.72) 5.04 (2.75) 0.44 [0.24; 0.65] 0eq.
Rating of distress>9 22 21 4.90 (3.28) 5.55 (3.22) 0.66 [0.26; 1.06] 03.0
Stressful life events 219 96 3.97 (2.61) 3.98 (.57 0.02[-0.11; 0.14] 0.81
Financial problem 125 78 3.85(2.70) 3.79(2.56) -0.06 [-0.23; 0.11] 0.51
Work related problem 56 35 3.39(2.48) 3.31(2.37) -0.08 [-0.39; 0.22] 0.58
Couple problem 153 84 3.13(2.35) 3.21(2.34) 0.08[-0.05; 0.20] 0.24
Bereavement 116 82 3.94 (2.29) 4.04(2.34) 0.10[-0.07; 0.27] 0.25
Problemwith children 123 76 4.16 (2.64) 412 (2.73) -0.04[-0.19; 0.12] 0.62
Vaccinations (all vaccines) 116 77 4.47 (2.62) 42199) 0.02 [-0.15; 0.19] 0.85
Influenza 104 66 4.65 (2.67) 4.70 (2.58) 0.05[-0.14; 0.23] 0.62
Other 24 23 3.25(2.34) 2.93(2.34) -0.32[-0.69; 0.04] 0.08
Surgical intervention 57 49 4.24 (2.67) 4.53 (2.80) 0.29 [-0.02; 0.61] 0.07
Dust heavy exposure 149 96 3.59 (2.65) 3.85 (2.75) 0.26 [0.10; 0.42] 0.001
Exposure to agricultural dust 68 43 3.18 (2.71) 3932.81) 0.21 [0.00; 0.42] 0.05
Solvent exposure 138 82 3.70 (2.60) 3.72 (2.42) 2 pM16; 0.20] 0.83

* The corrected p-value for statistical significangas set at 0.003.





