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Abstract

The study investigated the associations between social and psychological factors in childhood and adulthood
and the occurrence of adulthood hay fever in a longitudinal birth cohort study. A total of 5780 participants
with data on parental social class, childhood hay fever up to age 7years, childhood cognitive ability at age
I | years, educational qualifications at age 33 years, personality traits, occupational levels and adult hay fever
(all measured at age 50years) were included in the study. Using logistic regression analyses, results showed
that childhood hay fever identified by medical doctors and traits Emotional Stability and Conscientiousness

were significantly and independently associated with the occurrence of hay fever in adulthood.
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Introduction

The associations between personality and health
and illness are increasingly well documented
(Hampson and Friedman, 2008). Based on the Big
Five factor model, traits Conscientiousness and
Neuroticism have been found to be significantly
associated with a number of health outcomes and
longevity/mortality (Bogg and Roberts, 2004;
Chapman et al., 2011; Goodwin and Friedman,
2006; Hagger-Johnson et al., 2012; Kern and
Friedman, 2008). The relationship between per-
sonality and health are generally viewed as corre-
lational rather than causal as the same biological
mechanisms may underlie both (Matthews et al.,
2009).

In a study using data of a nationally repre-
sentative sample of 3032 adults in the United
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States, Goodwin and Friedman (2006) reported
that Conscientiousness (protectively) and
Neuroticism (adversely) were found to be sig-
nificantly associated with a list of illnesses,
including diabetes, high blood pressure, persis-
tent skin problems, stroke and ulcer. Furthermore,
among adults with physical illnesses, associa-
tions were found between decreased likelihood
of physical limitations and personality, espe-
cially Conscientiousness.

However, the research on personality corre-
lates with hay fever (allergic rhinitis (AR)) has
been described as insufficient and still up for
debate (Bielous et al., 2010; Watten and Faleide,
1996). This study looks at social and psycho-
logical correlates of adult hay fever problems. It
concentrates on the role of personality traits and
the incidence and reporting of hay fever.

There is conflicting evidence within the lit-
erature about whether a link exists between AR
and major depression. Hurwitz and Morgenstern
(1999) analysed the rates of co-morbidity
between hay fever and major depression, find-
ing that those with hay fever were 67—103 per
cent more likely to develop major depression.
In a household population survey in the United
States, Derebery et al. (2008) found that indi-
viduals with active AR symptoms were twice
more likely to report depression than non-suf-
ferers (17.2% vs 8.3%). Analysing the database
of a health care provider, Cuffel et al. (1999)
found that the odds for depressive and anxiety
disorders were 1.7 and 1.41 times higher in hay
fever than in the non-AR sample. Bell et al.
(1993) investigated the correlates of shyness as
a risk factor for hay fever, revealing that indi-
viduals with hay fever had significantly higher
shyness and depression scores, indicating a vul-
nerable temperament. When assessing the nar-
row-band scales of the Child Behaviour
Checklist, Watten and Faleide (1996) found that
children with hay fever exhibited higher scores
on the depression scale, social withdrawal
scale, somatic complaints scale and the aggres-
sion scale. Most children diagnosed with atten-
tion-deficit hyperactivity disorder (ADHD)
also displayed symptoms and skin prick test
results consistent with AR (Brawley et al.,

2004). In a study involving 7- to 12-year-old
children attending primary care, Garralda and
Bailey (1986) found that children identified
with emotional and conduct disorders often
reported somatic complaints such as hay fever.
Goodwin (2002) investigated the relationship
between self-reported hay fever and psycho-
logical disorders, finding that, when socio-
demographic variables are adjusted for, hay
fever was significantly twice as common among
individuals who had major depression. When
co-morbidity is controlled for, however, major
depression ceased to have a significant relation-
ship with hay fever. Furthermore, Addolorato
et al. (1999) found no difference in depression
(as measured by the Zung self-rated depression
scale) when comparing women with hay fever
with healthy women matched for age and socio-
demographic variables.

Wittkower (1938) deduced through personal
assessments that hay fever sufferers have a
higher rate of neurotic symptoms than healthy
individuals. Reliable and repeated measures
have shown a link between anxiety and hay
fever. However, Addolorato et al. (1999) found
significant differences in state and trait anxiety
(measured by the State—Trait Anxiety Inventory
(STAI)) in their sample. They stipulated that
allergic symptoms are the result of mast-cell
mediator release, and ‘Psychological stress,
particularly in subjects with trait anxiety, could
enhance the mediator release due to allergen
crosslinking to IgEat the mast-cell surface’
(Addolorato et al., 1999: 286).

Goodwin (2002) reported that, when
accounting for co-morbidity, having panic
attacks is the only significant clinical associa-
tion with increased hay fever frequency. Hay
fever patients have been found to differ from
healthy individuals by being significantly more
anxious, ambitious and obsessive, but no more
emotionally unstable or maladjusted (Rees,
1959). Vamanshankar et al. (2013) found that
patients with hay fever were correlated with
Cluster C traits — anxious or fearful disorders,
including avoidant, dependent and obsessive
personality disorder — indicating that hay fever
is associated with a dominant-anxious trait, as
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seen with Bell et al.’s (1993) tendency towards
shyness.

While associations between clinical symp-
toms have been investigated, other research has
attempted to assess non-psychiatric personality
correlates of hay fever. A large proportion of
this research uses the Minnesota Multiphasic
Personality Inventory (MMPI) (Hathaway &
McKinley, 1951). However, while some com-
mon findings have prevailed, there is a disparity
with results. Gauci et al. (1993) found that indi-
viduals with hay fever had higher scores on the
MMPI Hypochondriasis (Hs) and Social
Introversion (Si) scales, with lower scores on
Correction and Ego Strength scales. A compari-
son between perennial and seasonal hay fever
revealed that wheal diameter (which measures
the extent of negative reaction to substances by
underlying levels of IgE) was positively corre-
lated with Si, while the seasonal hay fever
wheal diameter alone was positively correlated
with Depression (D), Psychasthenia (Pt),
Schizophrenia (Sc) and Psychopathic Deviance
(Pd) (Gauci et al., 1993). Graif et al. (2006) also
showed that the severity of the symptoms
reported by patients with hay fever did not asso-
ciate with the size of their reaction to the aeroal-
lergen but with the psychological factors of Hs
and somatic awareness. Lv et al. (2010) found
that allergic and non-allergic profiles differed
significantly on six scales of the MMPI: Hs, D,
Hysteria (Hy), Pt, Si and Sc. Male suffers are
thought to have higher scores on Paranoia (Pa)
and Si, while females have higher Hs, D and Hy
scores in non-psychiatric samples (Muluk et al.,
2003). Despite mixed results, consistent find-
ings of Hs, Hy and D indicate neurosis has a
strong element within hay fever, while higher
scores on Pt suggest that anxiety is also a key
factor.

Bielous et al. (2010) investigated the link
between subjects with AR and personality,
as measured by the Eysenck Personality
Questionnaire—Revised (EPQ-R) (Eysenck et al.,
1985), and found that those with AR have signifi-
cantly higher scores on extraversion and lower
scores on Neuroticism. Despite not being signifi-
cant, the median lie scores for those with AR

were much higher than those without (8.35 vs
7.23). The authors stated these results are difficult
to interpret; Eysenck stated that those who score
high on Neuroticism and high or low on extraver-
sion are prone to chronic somatic diseases. One
explanation could be that the findings are the
result of social desirability bias as indicated by
the high lie scores. It is not clear why hay fever
sufferers would seem to have higher lie scores or
higher social disability.

Hypotheses

The data for this study were from a representa-
tive longitudinal sample. We decided to investi-
gate a set of childhood and adulthood factors
that may influence the occurrence of adult hay
fever: parental social class at birth, sex, child-
hood occurrence of hay fever, intelligence, edu-
cation and occupation, as well as personality
traits (the Big Five factor model). We made
three predictions: considering the possible bio-
logical determinants of many physical illnesses,
it is hypothesised that hay fever at age 7 years
identified by medical doctors would be strongly
correlated with hay fever at 50 years; based on
the literature on the negative associations
between Conscientiousness and a number of ill-
nesses mentioned above, it is hypothesised that
more Conscientious people would report less
hay fever and that more neurotic people would
report more hay fever.

Method

Sample

The National Child Development Study 1958 is
a large-scale longitudinal study of 17,415 indi-
viduals who were born in Great Britain in a
week in March 1958 (Ferri et al., 2003). The
following analysis is based on data collected
when the study participants were born, at ages
7,11, 33 and 50years. A total of 14,134 children
at age 1lyears completed tests of cognitive
ability (response=87%). At age 50years, 8532
participants completed a questionnaire on per-
sonality traits (response=69%). Respondents
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also provided information on educational
attainment at age 33 years, occupational levels
at age 50years and prevalence of hay fever at
50years. The analytic sample comprises 5780
cohort members (50% females) with complete
data. Analysis of response bias in the cohort
data showed that the achieved adult samples did
not differ from their target samples across a
number of critical variables (social class, paren-
tal education and gender), despite a slight
under-representation of the most disadvantaged
groups (Plewis et al., 2004). Bias due to attri-
tion of the sample during childhood has been
shown to be minimal (Davie et al.,, 1972;
Fogelman, 1976).

Measures

Childhood measures. Parental social class at birth
was measured by the Registrar General’s meas-
ure of social class (RGSC). RGSC is defined
according to occupational status and the associ-
ated education, prestige or lifestyle (Marsh,
1986) and is assessed by the current or last held
job. Where the father was absent, the social class
(RGSC) of the mother was used. RGSC was
coded on a six-point scale — I: professional; II:
managerial\technicians; IIIN: skilled non-man-
ual; IIIM: skilled manual; IV: semi-skilled; and
V: unskilled occupations (Leete and Fox, 1977).
At birth, mothers were interviewed and pro-
vided information on gestational age and birth
weight, and mothers were interviewed again
when participants were at age 7years on
whether cohort members ever had hay fever
identified by medical doctors. Childhood cog-
nitive ability tests (Douglas, 1964) were
accessed when cohort members were aged
11years, consisting of 40 verbal and 40 non-
verbal items, and were administered at school.

Adulthood measures. At age 33 years, participants
were asked about their highest academic or voca-
tional qualifications. Responses are coded to the
six-point scale of National Vocational Qualifica-
tions (NVQ) levels which ranges from ‘none’ to
“university degree/equivalent NVQ 5 or 6°. Data
on current or last occupation held by cohort

members at age 50 years were coded according to
the RGSC, described above (parental social
class), using a six-point classification mentioned
above. Personality traits were assessed by the 50
questions from the International Personality Item
Pool (IPIP) (Goldberg, 1999). Responses (five-
point, from ‘Strongly Agree’ to ‘Strongly Disa-
gree’) are summed to provide scores on the
‘Big-Five’ personality traits: Extraversion, Emo-
tionality/Neuroticism, Conscientiousness, Agree-
ableness and Intellect/Openness. At age 50years,
12,316 cohort members were invited for inter-
views and 9790 were interviewed (79%), who
provided information on the prevalence of hay
fever. It was a self-report question ‘Have you had
hay fever and/or PA rhinitis in the past 12 months?”
with “Yes/No’ response.

Statistical analyses

To investigate the occurrence of hay fever in
adulthood, we first performed 7-tests to examine
sex differences in the prevalence of hay fever in
childhood and adulthood and the change of the
condition over time, and conducted analysis of
variance (ANOVA) to examine differences in the
characteristics of those reporting and not report-
ing hay fever. Second, we examined correlations
of the measures used in the study. Following this,
we carried out a series of logistic regression anal-
yses predicting the occurrence of hay fever at age
50years from a set of childhood and adulthood
factors, using STATA version 12. Model 1 exam-
ines the childhood factors in influencing the
occurrence of hay fever in adulthood; Model 2
examines adult social factors, together with
childhood factors, in influencing the outcome
variable; and Model 3 examines personality fac-
tors, together with childhood factors and adult
social factors, in influencing the prevalence of
adult hay fever. Gestational age and birth weight
were controlled in all three models.

Results

Descriptive analysis

In total, 14.0percent participants reported that
they suffered from hay fever in adulthood. There
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Table I. Social and demographic characteristics
of the study population and rate of hay fever at age
50years.

n % Rate of hay
fever (%)
Sex
Male 2869 49.6 139
Female 2911 504 14.1
Parental social class at birth
Unskilled (V) 419 73 141
Partly skilled (V) 671 10.1 122
Skilled manual (11I) 2811 48.1 138
Skilled non-manual (lI) 645 11.0 138
Managerial\technicians (II) 917 168 148
Professional (1) 317 66 167
Educational qualifications at age 33 years
No qualifications 405 62 123
CSE 2-5/equivalent NVQ | 639 84 106
O Levellequivalent NVQ 2 1995 334 135
A level/equivalent NVQ 3 905 166 148
Higher qualification/ 958 187 158
equivalent NVQ 4
University degree/ 878 16.7 154
equivalent NVQ 5, 6
Own current social class at age 50years
Unskilled (V) 117 22 154
Partly skilled (IV) 609 92 122
Skilled manual (111) 1014 147 117
Skilled non-manual (111 1210 200 134
Managerial\technicians (II) 2459 465 153
Professional (1) 371 73 159

CSE: certificate of secondary education; NVQ: National Vocational
Qualifications.

were no significant sex differences in the occur-
rence of this condition in adulthood (13.9% for
men and 14.1% for women). In childhood, the
rate of identified hay fever was 5.6percent, and
there were significant sex differences. It appears
that the prevalence of asthma was greater for
boys than for girls in childhood (6.5% for boys
and 4.8% for girls). T-test showed that the differ-
ences were statistically significant between boys
and girls at age 7years ((df=5778)=2.52,
p<.01). Furthermore, there were significant
increase in the rate of reported hay fever from
childhood to adulthood (#(df=5779)=16.66,
p<.001).0 Table 1 shows the characteristics of
the study population and the prevalence of hay
fever at 50years.

Table 1 shows there was no clear pattern of
the rate of hay fever in adulthood across parental
social class, cohort members’ own educational
attainment and current occupational levels.
Table 2 shows means, standard deviations (SDs)
and correlations between all variables in the
study.

Among childhood and social factors, hay
fever in childhood, intelligence, education and
occupation were all significantly (p<.01) and
positively associated with adult hay fever. Among
the personality factors, high Agreeableness, low
Neuroticism, high Conscientiousness and high
Openness were significantly (p<.05 to p<.01)
associated with the outcome variable.

Regression analysis

Table 3 shows the results of three models
described above using the logistic regression.

Model 1 shows that childhood hay fever and
childhood intelligence were significant predic-
tors of the prevalence of adult hay fever. Model
2 shows that after entering adult social factors
into the equation, childhood hay fever remained
a significant predictor of adult hay fever. Model
3 shows that when both childhood and adult-
hood social and psychological factors were
entered into the equation, childhood hay fever
and personality traits Emotional Stability and
Conscientiousness were the significant predic-
tors of adult hay fever.

Discussion

The psychological and personality correlates of
adult hay fever are less researched. This study
set out to explore family socio-economic condi-
tions, hay fever in childhood, education and
occupation, and personality traits in influencing
the prevalence of adult hay fever.

Among our three hypotheses that hay fever
in childhood identified by general practitioners
(GPs) would be significantly associated with
adult hay fever and that Conscientiousness
would be negatively and Neuroticism would be
positively associated with the prevalence of hay
fever, two have been supported and one has
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Table 2. Bivariate correlations of variables in the study.

Variables Mean (SD) | 2 3 4 5 6 7 8 9 10 I 12
I. Hay fever at age .14 (.35)
50
2. Hayfeveratage7 .06(23) .77 _
3. Sex .50 (50) .002 -.035 _
4. Parental social 329 (1.22) .021 .038 -.026 _
class
5. Childhood 103.7 (13.0) .043 .036 .072 .264 _
intelligence
6. Educational 2,62 (1.47) .046 .030 -.088 .322 .498 _
qualifications
7. Own occupational 4.10 (1.20) .031 .009 -.014 .200 .324 .440 _
levels
8. Extraversion 29.27 (6.66) .016 .0I5 .065 .035 .042 .082 .119 _
a=.73
9. Agreeableness 36.90 (5.28) .037 -.020 .397 .053 .142 .100 .108 .357 _
o=238l
10. Conscientiousness 33.79 (5.43) .044 -.018 .10l .042 .073 .086 .097 .164 .282
o=.77
I'l. Emotional stability 28.56 (7.18) -.033 .016 -.135 .039 .106 .104 .082 .230 .040 .215
o=.88
12. Openness a=.79 3248 (5.23) .043 .0ll -029 .136 .290 .321 .234 .404 .332 .233 .I10l _

SD: standard deviation.
Bold values p<.05.

Variables were scored such that a higher score indicated being female, the presence of hay fever in childhood or adulthood, a more pro-
fessional occupation for parents or cohort members, higher scores on childhood intelligence, highest educational qualification, and higher
scores on Extraversion, Agreeableness, Conscientiousness, Emotional Stability and Openness.

been rejected. Childhood hay fever is the
strongest predictor of adult hay fever, indicat-
ing the persistence of liability towards such
symptoms. It also shows the effect of bio-phys-
iological features on this health condition.

This study shows that personality trait
Neuroticism is significantly associated with the
occurrence of hay fever in adulthood, even after
taking into account childhood and adulthood
socio-demographic factors, intelligence and
hay fever occurred in childhood. It is not clear,
though, whether high Neuroticism worsens the
symptoms of hay fever or the suffering of hay
fever increases the levels of Neuroticism, as
both measures were assessed at the same time.

While it is understandable that individuals
who have higher scores on Neuroticism tend to
report more hay fever, it is intriguing that trait
Conscientiousness is a significant but positive
predictor of adult hay fever. Correlational analy-
sis also shows the significant and positive

associations between adult hay fever and intelli-
gence, education, occupation and trait Intellect.
It has been argued that Conscientiousness has
been linked to health because conscientious people
are more likely to lead healthier lives and follow
medical advice (Kem and Friedman, 2008). The
fact that the correlation for hay fever runs in the
opposite direction to that of other diseases may be
hypothesised to relate to the fact that these indi-
viduals continue to be active and take exercise out-
doors, despite their propensity to hay fever, and
this may account for their raised hay fever rates
relative to their less conscientious peers. It is
known that conscientious and responsible individ-
uals function in a prophylactic manner towards
their health. They choose or create healthier envi-
ronments and make on a daily basis numerous
decisions that minimise health risks (Friedman and
Kern, 2014). It is thus possible, as the hygiene
hypothesis holds, that they minimise their expo-
sure to allergens, germs or parasites increasing
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Table 3. Odds ratios (95% ClI) for hay fever at age 50years, according to parental social class, hay fever
in childhood, intelligence, educational qualifications, current social class and the Big-Five personality traits.

Odds ratio (95% CI) #p value
Model | Model 2 Model 3
Childhood factors
Sex 1.09 (0.94, 1.27) 1.10 (0.93, 1.30) 0.96 (0.80, 1.15) 0.664
Parental social class at birth (unskilled as reference group)
Partly skilled 0.85 (0.59, 1.22) 0.86 (0.59, 1.23) 0.82 (0.56, 1.20) 0.301
Skilled manual 0.96 (0.71, 1.29) 0.94 (0.70, 1.28) 0.91 (0.67, 1.25) 0.573
Skilled non-manual 0.90 (0.63, 1.29) 0.87 (0.60, 1.25) 0.84 (0.58, 1.23) 0.355
Managerial\technicians 0.97 (0.69, 1.36) 0.92 (0.60, 1.30) 0.91 (0.64, 1.29) 0.592
Professional 1.09 (0.72, 1.65) 1.02 (0.67, 1.56) 0.95 (0.61, 1.47) 0.815
Hay fever up to age 7years 4.25 (3.30, 5.46) % 4.25 (3.31, 5.48)*+* 4.13 (3.18, 5.35)%** 0.000
Childhood intelligence at I.11(1.03, 1.20)* 1.07 (0.99, 1.18)t 1.08 (0.99, 1.19)t 0.090
age | | years
Adult social factors
Educational qualifications (no qualification as reference group)
CSE 2-5/equivalent NVQ | 0.80 (0.54, 1.19) 0.74 (0.48, 1.12) 0.157
O Levellequivalent NVQ 2 0.99 (0.70, 1.39) 0.92 (0.64, 1.32) 0.655
A levellequivalent NVQ 3 1.04 (0.71, 1.52) 1.00 (0.68, 1.49) 0.987
Higher qualification/ I1.11 (0.76, 1.61) 1.02 (0.68, 1.52) 0.937
equivalent NVQ 4
University Degree/ 0.98 (0.65, 1.47) 0.91 (0.59, 1.40) 0.664
equivalent NVQ 5, 6
Own social class (unskilled as reference group)
Partly skilled 0.74 (0.42, 1.31) 0.82 (0.44, 1.51) 0.521
Skilled manual 0.71 (0.41, 1.24) 0.74 (0.41, 1.35) 0.326
Skilled non-manual 0.77 (0.44, 1.33) 0.78 (0.43, 1.41) 0.409
Managerial\technicians 0.87 (0.51, 1.49) 0.91 (0.51, 1.43) 0.748
Professional 0.95 (0.52, 1.75) 0.97 (0.51, 1.86) 0.928
Adult personality factors
Extraversion 0.98 (0.90, 1.07) 0.657
Emotional stability 0.92 (0.85, 0.99)* 0.036
Agreeableness 1.08 (0.98, 1.20) 0.106
Conscientiousness 1.15 (1.06, 1.25)** 0.002
Openness 1.03 (0.94, 1.14) 0.503

Cl: confidence interval; CSE: certificate of secondary education; NVQ: National Vocational Qualifications.
Controlling for gestational age and birth weight. #p values of the final model.

tp<.10, ¥p<.05, *p<.01 and *¥**p<.001.

their susceptibility to allergic diseases. For exam-
ple, there is evidence showing that individuals who
live in ‘clean’ environments measured with levels
of triclosan (a compound found in antibacterial
soap and other sanitary products) report more hay
fever symptoms (Rees Clayton et al., 2011). This
might in part explain why Conscientiousness is a
positive predictor of hay fever.

This finding of the study is among the first to
show the opposite associations between hay

fever and socio-economic status and trait
Conscientiousness. Future studies are needed to
confirm or refute these findings.

Nevertheless, the findings of the study dem-
onstrate the importance of personality factors
that may influence some health conditions such
as hay fever. Treatment of these health prob-
lems may have a more effective outcome when
personality factors are considered along with
physical conditions.
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Limitations

This study is based on a British cohort and may
not be representative internationally. Furthermore,
this study is based on available variables in the
dataset rather than being based on the study
designed for the purpose; thus, variables included
in the study do not have a wide scope in investi-
gating correlates of the outcome variable.
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