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Abstract

Objective: To replicate a previously reported association between pollen counts and county
suicide rates in the continental United States, across space and time.

Method: The authors evaluated the relationship between airborne pollen counts and suicide rates
in 42 counties of the continental United States, containing a pollen-counting station participating
in the Aeroallergen Monitoring Network in the United States (A/= 120 076 suicides), considering
years’ quarter, age group, sex, race, rural/urban location, number of local psychiatrists, and median
household income, from 1999 to 2002. The county-level effects were broken into between-county
and within-county.

Results: No within-county effects were found. Between-county effects for grass and ragweed
pollen on suicide rates lost statistical significance after adjustment for median income, number of
psychiatrists, and urban vs. rural location.

Conclusion: Future research is necessary to reappraise the previously reported relationship
between pollen levels and suicide rates that may have been driven by socioeconomic confounders.
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Introduction

Suicide is a major public health problem with almost a million people dying annually
worldwide (1). It is the 10th leading cause of death worldwide (2) and 11th in the United
States (US), and ranked as second or third among the younger American population (3).

Recently, two of the authors (PQ, TTP) reported that patients who had suffered from severe
allergic illness have higher suicide rates based on a population-based nested case—control
design (4). Previously, Timonen et al. (5) documented that, in women, atopic disorders are
associated with depression, the most common psychiatric condition associated with suicide
(6, 7). Patients with allergic rhinitis experience higher levels of general and mental fatigue,
components of a depressive syndrome (8). Furthermore, cross-sectional and prospective
studies confirmed that patients with allergy sufferers are more than twice as likely to also
suffer from major depression (9, 10).

A peak of suicide in spring has been consistently reported, with less replicated and less
robust late summer/early fall peaks (11-14). Seasonality is greater for violent suicides (14,
15) and suicide attempts, in interaction with gender (16) and for suicides in victims with a
history of mood disorders (17).

While we lack an understanding of the mechanisms driving the seasonal peaks of suicide,
one hypothesis is that seasonal triggers of airway inflammation lead to increased production
of mediators of inflammation that reach the brain and impair its effective emotional and
behavioral modulation. As pollen is the most important seasonal aeroallergen it has been
postulated that airborne pollen may act as an environmental trigger for suicide in vulnerable
individuals. Consistent with this hypothesis, as a result of a previous ecological study in the
United States, Postolache et al. (2004) reported that relative rates of non-violent suicide in
women are increased during the tree pollen peaks in spring (13). Likewise, a greater
seasonality in suicide completion is associated with previously diagnosed atopy (18).
Recently, a significant association between history of seasonal allergies and suicidality in a
nationally representative sample of adults in the United States was also reported (19). A
significant spring peak in hospital admissions for allergy-related asthma has also been
previously reported (20), with allergic asthma as well as other allergic manifestations
(allergic rhinitis in particular) being found associated with suicide completion (4).

Consistent with a possible affective mediation, self-reported mood worsening with high
pollen concentration is significantly associated with seasonality of mood (6). Furthermore,
in the laboratory, an aeroallergen sensitization and exposure induced increased levels of
aggressive and anxiety-like behaviors and altered social interaction in rodents (21, 22) and
increased mRNA for certain allergy-related cytokines in the brain of sensitized and allergen-
exposed animals (21, 22). Although suicide cannot be modeled in rodents, aggression has
been previously proposed as an intermediate phenotype for suicidal behavior (23, 24), and
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anxiety has also been centrally implicated in suicidality (25-28). Moreover, the increase in
mRNA for certain allergy-related cytokines that were found in the brain of pollen-sensitized
and pollen-exposed rodents has also been previously found increased in the prefrontal cortex
in suicide victims (29).

To attempt to replicate the results of our previous study based on the 4-year interval 1995—
1998 (13) in the subsequent 4-year interval 1999-2002, with adjustment for previously
unmeasured confounders, we tested the hypothesis of positive association between pollen
counts trees, grass, and ragweed, and quarterly county suicide rates in the continental United
States.

Aims of the study

The goal of this research is to investigate the hypothesized association between pollen
counts and suicide rates across the United States. Both between-county and within-county
(over time) associations were estimated. Differences between counties can be confounded
with many unmeasured factors ranging from population density, access to quality mental
health care, socioeconomic factors, etc. Data within counties related changes to pollen
counts to changes in suicide rates within the same county and, therefore, adjust for between-
county confounders. Our analysis separated the between-county and within-county effects,
so that our statistical inferences could focus on the association between changes in pollen
counts and changes in suicide rates in ecologically distinct areas and are, therefore, not
confounded by measured and unmeasured differences in locations. We used counties
because this is the smallest ecological unit for which suicide rates are reported by the
Centers for Disease Control and Prevention.

Material and methods

Data source

Monthly suicide-rate data were derived from state vital record systems based on local death
certificate registries for the years 1999-2002 for each US county. Suicide is coded as (*U03,
X60-X84, Y87.0) based on the 10th Revision, Death Age-adjusted International
Classification of Diseases, 1992. Suicide rates were broken down by year (1999-2002),
quarter of the year (1 = January—March, 2 = April-June, 3 = July-September, 4 = October—
December), age group (1 = 0-14, 2 = 15-24, 3 = 25-44, 4 = 45-64, 5 = 65<), sex (1 = male,
2 = female), and race (1 = black, 2 = non-black) for 42 locations. Each location had
4x4x5x2x2 = 320 entries in the data set.

Exposure variables of interest were pollen counts of three types (tress, grasses and ragweed).
UMass SPHHS- Aerobiology Lab categorized daily pollen counts as follows (Table 1).

From these data, the daily pollen counts were approximated as the midpoint of the interval;
for example, category ‘Moderate’ for tree pollen is translated as (15 + 90)/2 = 52.5 m3. The
category of ‘No Sample’ was treated as missing.

Using the daily values of pollen counts calculated as earlier, we created two variables
‘average pollen counts’ and ‘deviation from average’ for each pollen type: f1 = average tree
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pollen count for the period 1999-2002 and ¢ #1 = deviation from the average tree pollen
count for each quarter for the period 1999-2002. For grass and ragweed pollen, gl and d g1,
and r1 and d r1 are similarly created respectively. When included simultaneously in the
Poisson regression model, the mean pollen counts (£, g1, and d1) describe between-county
effects and the deviations from the mean (d 11, d g1, and d r1) describe within-county
effects (i.e., the relationship between changes in pollen counts from quarter to quarter and
corresponding changes in suicide rate).

Potential confounders adjusted for one or more of the statistical models included year’s
quarter, age group, sex, race, rural/urban location (1 = metropolitan, 2 = non-metropolitan),
number of local psychiatrists, and log(median household income).

Statistical analysis

To relate pollen count and suicide rate, we estimated the log-linear Poisson model:

log(suicideij) = log(populationij) + Xl.j’ﬂ

for i=1, 2,...,42 locations and = 1, 2,..., 320 within-county measurements, X is the vector
of covariates and p is the corresponding coefficient vector. ...

The quantity log(population ) is the offset. Each location has four different levels of
population for 1999-2002. Using the generalized estimating equations (GEE) methodology,
a working correlation must be specified. Because there are 320 data points in each location,
the unrestricted model has too many correlation parameters, so we used an exchangeable
correlation structure (i.e., a constant correlational -structure).

We examined whether the relationship between pollen counts and suicides remained stable
as we adjusted the model for potential confounders in a sequential manner. The following
three models were estimated.

i Model 1 has only exposure (pollen) variables:
log(suicide rate) = a + ﬂltl + ﬂzd_t + ﬂ3g1

+pyd_gy + Psry + Ped_rys

ii. Model 2 adds quarter and within-county effects to Model 1:

log(suicide rate) = Model 1 + /i7quarter
+ /1Sagegrpx + /)’9sex + /110race;

iii.  Model 3 adds county-level (i.e., between-county) characteristics to Model 2:

log(suicide rate) = Model 2 + ﬂ“rurallurban
+ ﬂlzpsych + ﬂ13log(income);
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Proc Genmod of sas (SAS Institute Inc., Cary, North Carolina, USA) was used to fit these
models.

Table 2 (Model 1) presents results of the simplest model that includes within-county and
between-county pollen effects.

Table 2 reveals significant between-county effects of grass and ragweed, but no significant
effects of tree pollen, and no significant within-county associations.

Table 3 (Model 2) presents results of the model that adds within-county covariates of time,
age, sex, and race to Model 1.

Table 3 reveals that the between-county effects of ragweed and grass are quite similar to
what was observed for Model 1 that did not include within-county covariates. The covariates
of quarter, age, sex, and race were all significant and in the expected directions.

Table 4 (Model 3) presents results of the model that adds between-county covariates of
urban/rural location, number of local psychiatrists, and median income to Model 2.

Table 4 reveals that when we adjust for the three between-county effects, none of the pollen
effects, either within-county or between-county, are statistically significant. The covariates
of urban/rural location, number of local psychiatrists, and median income are all statistically
significant.

No significant within-county effects (¢ _£1, g 2, d r1) were found in any of the three
statistical models.

We estimated the same model (model 3) using two total pollen count variables: total pollen
count (pol_sum = f1 + g1 + r1) and its deviational form from average (dev_pol=d 7 +

d gl +d ). As shown in Table 5, the coefficients of the new two total variables are
insignificant as they were before and effects of the covariates are unchanged.

Discussion

We tested the hypothesis of a positive ecological association between pollen counts and
suicide rates as suggested by Postolache et al. (2004) in women in the United States (13),
and recently confirmed in both genders in Denmark (31). This hypothesis received further
indirect support from recent reports on a relationship between allergy and suicide (4), and an
association between intranasal corticosteroids, medications that are used to treat allergic
rhinitis, and lower suicide rates (32), as well as the relationship between seasonal allergies
and suicidal ideation (19). We did not confirm the results of our previous studies (13, 31) as
we found no significant within-county association. Moreover, while there was evidence of a
between-county association for grass and ragweed, these appear to be the result of
previously unmeasured confounding by certain socioeconomic variables including the
number of local psychiatrists, urban—rural environment and income.
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How could this divergence be explained? First, by differences in temporal and spatial
resolutions between this study and the previous studies. In Postolache et al. (13), we
evaluated the relative rates of suicide using temporal windows of high pollen approach. We
selected three periods (pre-peak, peak, and postpeak) for each allergen in time unit of a
quarter month (7.6 days) in the USA and Canada and discarded all the other intervals.
Second, the characteristics of pollen release have to be considered. Pollen release is periodic,
with separation by zero pollen periods, and day-to-day variation can be massive. Threshold
and ceiling effects are likely. Third, what really matters are the immunological mediators
that reach the human brain from the airways, or produced /7 situ by brain cells such as glia
or even neurons (21, 22, 29), not airborne pollen per se. Specifically, airborne pollen induces
allergic reactions in sensitized individuals that can result, via molecular and cellular
mediators of inflammation, in changes in brain function leading to affective and behavioral
dysregulation. However, this relationship could be far from linear. There may be certain
thresholds at which pollen count cause qualitatively different reactions. Mild elevations in
pollen counts might not result in behavioral changes, and thus not be associated with
elevated suicide rates (31). Fourth, some factors may dampen or antagonize the effects of
exposure to allergens and allergic illnesses. An interaction of allergic illness with diagnosis,
follow up and treatment of mood disorders is suggested, as, in Denmark, allergy patients
with history of hospitalization for mood disorder were less, rather than more, likely to
commit suicide in contrast to patients without history of hospitalization for mood disorders
(4). By extension, it might be possible that if patients have not been under psychiatric care
for mood disorders, allergy may elevate risk for suicide, while if the patient has been under
psychiatric care for mood disorders, allergy may be protective. One possible explanation of
this interaction is the reversal by psychiatric treatment of the pro-suicidal effects of allergic
inflammation, in addition to potential protective effects of certain allergy treatments.
Specifically, we have recently reported that prescription volume of intranasal corticosteroids,
medications known to reduce local production of inflammatory mediators, is associated with
decreased rates of suicide (32). An increased density of local psychiatrists could flatten the
association between allergy and suicide by an increased diagnosis and treatment of mood
disorders and a more sophisticated approach to identifying and addressing vulnerabilities
and triggers of suicide.

Suicide results from a complex interaction of many factors including biological
predispositions, a psychiatric illness, stressful events, and socioeconomic factors (33, 34).
Gibbons et al. (2005) previously reported higher suicide rates in association with less
available mental health care, rural location, and lower per capita average income in the
United States (35). Therefore, these results raise the possibility that the previously reported
relationship between pollen level and suicide rates is not causal possibly generated by
socioeconomic confounders.

Regarding the between-county effects, access to mental health care with respect to number
of local psychiatrists and household income is a contributing factor to suicide rate.
Healthcare access in general is important for suicide prevention (36). Tondo et al. (37) found
a strong negative correlation between state suicide rate in the United States and the number
of psychiatrists per 100 000 population. They also found that household income, as one of
the indices to indicate the level of accessibility to the healthcare systems, is negatively
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associated with suicide rate. With increasing levels of household income, an individual is
more likely to consult a mental health provider to obtain appropriate healthcare services (38,
39). On the contrary, low income, a rural environment, and inadequate health care may lead
to undertreated allergies and undertreated mood disorders; and non-specifically an increased
risk for suicide.

The results of this study have to be interpreted cautiously, as ecological models are based on
the information measured at the aggregate level, and thus provide information on groups of
individuals in geographically determined area. Inferences regarding individual-level
associations are not supported. The lack of adjustment for confounders in the previous US
study (13) may account for differences in outcome. However, in our recent study in
Denmark that confirmed the relationship using an individually linked, population-based
approach, accounted for several socioeconomic variables, the rurality was relatively constant
over time and the availability of psychiatric care was relatively homogenous (31).

Unmeasured factors that vary periodically and may alter the inflammation mediating
mechanisms implicated in our hypothesis could explain difference of study outcome. One
such factor could be the upper respiratory viral infections — influenza B 1gG antibodly titers,
for instance, have been associated with suicide attempts (40). Additionally, common
neurotropic infections with 7oxoplasma gondii may be associated with suicide completions
(41) and attempts (42—44). Reduced atopic sensitization has been described in environments
with high microbial burden, including 7. gondii (45). The immune responses to 7. gondii
partially overlap with and partially compete with immune responses that mediate allergic
reactions. Moreover, a confounding effect of rural environment and poor socioeconomic
conditions may in fact be mediated by low-grade immune activation induced by
environmental microbial burden. Specifically, 7. gondiihas been designated by the Centers
for Disease Control and Prevention as a neglected infection of poverty (46), and considering
the high prevalence of the chronic latent neurotropic infestation with the parasite may
represent an important source of unmeasured confounding in our model. Finally,
socioeconomic status and the urban vs. rural environment are associated with differential
exposure to particulate air pollutants that have been recently associated with increased
suicide risk (47). These pollutants have an adjuvant effect on allergic inflammation,
increasing prevalence and morbidity of allergy (48). As pollutant exposure was not
measured, differences in exposure could have explained divergent results between studies.

Our hypothesis was not confirmed, as suicide rates appeared to be independent of overall
pollen levels and even more importantly, changes in pollen levels over time. Instead, we
found that adjusting for availability of psychiatric care and median income rendered
statistically insignificant any apparent between-county relationship of suicide rates to pollen
levels. The current report does not support that seasonal aeroallergen exposure contributes to
the highly replicated seasonal peaks in suicides, across countries, continents, and
hemispheres (49). Adjusting for number of psychiatrists, rural vs. urban environment, and
income, as well as for measures of pollution and, if possible, neurotropic pathogen exposure
is strongly recommended for future work. The allergens-as-suicide-triggers hypothesis, at
least for those individuals with dual vulnerability for allergy and suicidal behavior, should
not be, however hastily rejected, considering inherent limitations of the current ecological
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approach and the potential to prematurely lose a promising lead to identifying modifiable
suicide risk factors.
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Significant outcomes

. Adjusting for previously unmeasured confounders, we failed to replicate the
results of our previous study based on the four-year interval 1995-1998, in the
subsequent four-year interval 1999-2002.

. Airborne pollen counts were not significantly associated with suicide rates
after adjustment for certain confounders such as rural vs. urban location,
income, and number of local psychiatrists. If not controlled for, these factors
may generate spurious environmental associations with suicide.
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Limitations

. Our results are based on an ecological approach; thus, inferences regarding
individual-level associations are not supported.
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The category of pollen counts

Pollen grains per cubic meter of air

Category Tree Grass Ragweed

No sample - - -
Absent 0 0 0
Low 0-15 0-5 0-10
Moderate 15-90 5-20 10-50
High 90-1500  20-200 50-500
Very high >1500 >200 >500

Acta Psychiatr Scand. Author manuscript; available in PMC 2019 April 08.

Table 1.

Page 13



Page 14

Woo et al.

"|eAJBIUI 3DUSPLUOD ‘1D t10LIB plepuels ‘35

L1650 €50 60000 'S000'0-  ¥000'0 20000 1unod uajjod paambel afesane woy uoneinea
8T€00 S1'e 20100 ‘S000°0 G¢00'0  €5000 uNnoo us|jod pasmbe. abeseny
6.82°0 90T €200°0 ‘20000~ 80000 80000 1unod uajjod sself afesane woy uoneinaa
GT00°0 LT'E 0v€0°'0 '0800°0 99000  0T20°0 1unod udjjod sself sbelany
€€80°0 €LT 2000°0 ‘00000~ T000'0 TO000 1unoo us|jod sau) abeisne Woiy UOIBIASQ
G6S2°0 1€0- GT00'0 '0200°0- 60000  £000°0- Junod ug|jod 831} afelany
T0000>  9¥'8G- TEEY'OT- '69ST'TT- 9Y8T'0  G6L°0T- 1daassu)
1zl < ad z 1D %56 35 dyewns3y

(uonrewnsa paisnipeun) s10aya usjjod Alunod-usamiag pue AJUNOI-UIYIIM S3PNJIUI 18Ul [apow 1sa]dwis ayl JO 1 Nsay

Author Manuscript

‘¢ 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Acta Psychiatr Scand. Author manuscript; available in PMC 2019 April 08.



Page 15

Woo et al.

‘|eAJBIUI BOUSPIIUOD ‘1D ‘10118 plepuels ‘IS

59250 €90 2700°0 '9000°0-  ¥000'0  €000°0  3unod udjjod paambel abesane Wwoly uolelnad
91200 0ce T0T0'0 ‘90000 ¥200'0  €5S00°0 1unod uajjod paambel abessny
T18€0 880- 0T00'0 '9200°0- 60000 8000°0— 1unod udjjod sseif abesane wouy uoleIAeQ
19000 TL¢C 1,200 ‘¥¥00°0 85000 /STOO 1unod ug|jod sseib abessny
vivo 80— T000°0 ‘20000~ T000'0  TOOO'0O— 1unod ua|jod aa1) abesane Woiy UOKEIASQ
6¥95°0 8G°0- 0T00'0 ‘8T00°0- 10000 ¥000°0— uNnod u|jod 881} abelany

(soualayau) oe|q-UoN

T000°0> AR €562°0- '€505°0- 9€50'0  €00¥'0— Aoeld
aoey

(s0uaJayau) afewa

T000°0> €1°69 vT9v'T 'G89E'T 18200  0STV'T 3leN
NS

(9ouaJ8)81) BI0W IO G

T000°0> Er'y- 0ZyT°0- 'LL9€°0- 9/900 6¥SC'0— 214

T000°0> e0'v- 868T°0- ‘00550~ 67600 669€°0— Yv—Gc

T000°0> y€'9- €ETG'0- '82L6°0- ¢/TT°'0  0EVL0- 141"

T000°0> 10°¢C- 2S8y'e- 'L99T V- 8€.T0 65¢8'¢— ¥1-0
aby

(souaJayal) Jaquwiada@—Iago1o0

69700 66'T 9/80°0 ‘90000 ¢cc0'0 Tyv0'0 Jaquiaydas—AIng

T000°0> S9'Y T712°0 'TL80°0 ¥2€0'0  90ST0 aunp—{Hdy

§¢100 05'¢ 89.7°0 ‘€T20°0 L6€00 16600 yoreN—Asenuer
pousd
T000°0> ¥8'G8- 0T6'0T- ‘0¥’ TT- TOET'0 QOT'TT- 1daos8u|

[zl <ad z 1D %56 3s srewnsy
Ssa]elIeA0d AJUN0J-UIYlIM J0J Bulj0J1U02 [9pOW PUOISS B JO 1jnsay
‘€ 9l1qeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Acta Psychiatr Scand. Author manuscript; available in PMC 2019 April 08.



Page 16

Woo et al.

28970 €L°0- 0€00°0 ‘G900°0- ¥200'0  8T00°0— uNnod us|jod paambe abessny
892v'0  6L0- TT00°0 'S200°0- 60000 20000~ 1uno uajjod sseib aBelane Woly uonelrsa
€LTV'0 180 €v10°0 ‘6500°0- ¢S00°0 ¢v00°0 1unod us|jod sseuf afelany
22690 0v'0- T000°0 ‘2000°0- 70000  0000°0- 1unod ug|jod 881} 8beIsAR WOIY UOIBIASQ
808€0 88'0- 9000°0 ‘9T00°0- 90000  S000°0- uNnod ug|jod 8811 aBelany
T000°0> 8G'G- T6€S°0- ‘LECT'T- T6VT0 ¥T1€8°0- (pawuoysues-Hoj) awoaul pjoyssnoy uelpa
T000°0> 88'G- 0000°0- ‘T000°0— 00000  TO000— sisreIyoAsd 4o JaquinN

(s0usuayau) einy

T000°0> ET'v G9TY'0 ‘S8YT0 ¥890°0 G¢82'0 ueqin
ealy

(soualayau) oe|q-UoN

T000°0> €9°L- LT2E0- ‘2850~ 81500 6¥EY'0- Aoeld
aoey

(s0uaJayau) afewa

T000°0> L6°6S GEIV'T ‘60LE'T 9€¢0°0 CLTV'T 3leN
X8S

(souaJayal) aiow Jo g9

T000°0> ¥0'v- L2210~ ‘9vSe0- 16500 98€C°0- 214

€000°0 09°€- 295T'0- ‘€0€S°0- GS60°0 EEVE0- Yv—Gc

T000°0> 609~  vZ6v'0- ‘v656°0- ¢61T°0 65¢L'0- 141"

T000°0> 86'0C-  6SV'E- ‘€L V- 618T°0 LG18°€- ¥1-0
aby

(souaJayal) Jaquwiada@—Iago1o0

18700 86'T 1880°0 ‘¥000°0 ¥22¢0'0 [4724000) Jaquiaydas—AIng

T000°0> 8¢y 9202'0 ‘€500 G2e0'0 06€T0 aunp—{Hdy

0€¢0'0 Lee 9997°0 ‘¥¢T0°0 €6€0°0 §680°0 yoreN—Asenuer
pousd
€€9T°0 6E'T- 2968°0 ‘S0TE'S- €83'T TL0C°C- 1daos8u|

Izl < 4d z 1D %56 3s ajewns3

SaleLIRA0D AJUN0I-UsaMIaqg pue AJunod-ulylim ylog 1oy Buljjosjuod [apow paiyl ays Jo 1jnsay

Author Manuscript

‘v al|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Acta Psychiatr Scand. Author manuscript; available in PMC 2019 April 08.



Page 17

Woo et al.

“|eAJBIUI B0USPHILIOD ‘1D $101J3 plepuels ‘IS

81290

87’0 21000 '£0000-  S000°0

¢000°0

junod usjjod paambels abesane woiy uoneINeq

Izl < 4d

z 10 %56 EN

ajewisy

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Acta Psychiatr Scand. Author manuscript; available in PMC 2019 April 08.



Page 18

Woo et al.

(7 + 10 + 7 = wns™|od) Junod usjjod [e10L

‘|eAJBIUI BOUSPHUOD ‘1D ‘10118 plepuels ‘IS

9€15°0 §9'0- T000°0 ‘20000~ T000'0  0000°0— / abesane woly uoeineq
0veC0 6T'T- #0000 ‘ST00'0- G000'0  9000°0— 4 1unod usjjod feroL
T000°0> 65°9- 6150~ '2L90°T- 8¥¢T'0 9¢¢80- (pawuoysues-Hoj) awoaul pjoyssnoy uelpa
T000°0> §G9'8- T000°0- ‘T000°0- 00000  TOOO'0O-— sisreIyoAsd 4o JaquinN
10000>  vr'Y 02€V'0'9/9T0  G/900 86620 (s0uasaal) feany
ueqin
BaIY
(soualayau) oe|q-UoN
T000°0> 69'L- 102€°0- '0vPS 0- 69500 ¥CEV'0- Aoeld
aoey
(s0uaJayau) afewa
T000°0> 7969 €E9V'T ‘20LET 86200 L9T¥'T 3leN
NS
(9ouaJ8)81) BI0W IO G
T000°0> e0v- 2221°0- '8€SE°0- 16500 08EC'0— 214
€000°0 09°€- 09ST'0- 'G625°0- €960'0 8c¢vE0- Yv—Gc
T000°0> 60'9- 9T61°0~ '9856°0- T61T°0 1S92L°0- 141"
T000°0> €8'0c-  LESV'E- TTLT V- TEBT0 ¥C18°€E~ ¥1-0
by
(souaJayal) Jaquwiada@—Iago1o0
6.€0°0 80'C 0260°0 ‘92000 82200 €.¥00 Jaquiydas—A|ne
20000 TR ¥T61°0 '0090°0 GEE0'0  LSCT0 aunp—{Hdy
68100 gee 9897°0 ‘2ST0°0 ¢6E0'0 61600 yoreN—Asenuer
pousd
16800 0L'T- €TGE'0 ‘99887 ¢9EE'T  9/9¢¢- 1daos8u|
|zl <ad z 10 %56 3s srewnsy

abeJane WOJJ WI0J [EUOITRIASP S)I PUR JUNOJ Udjjod [L10] :Sa|CeLIeA JUNOD Ua||od [210] 0M] Bulsn [apow paIYl 8yl Bunewnss 4o 1nsay

‘S 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Acta Psychiatr Scand. Author manuscript; available in PMC 2019 April 08.



Page 19

Woo et al.

(TP +10 p + T P =|0d Asp) abelsne woly co_a_>mn_k

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Acta Psychiatr Scand. Author manuscript; available in PMC 2019 April 08.



	Abstract
	Introduction
	Aims of the study

	Material and methods
	Data source
	Statistical analysis

	Results
	Discussion
	References
	Table 1.
	Table 2.
	Table 3.
	Table 4.
	Table 5.

