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Background: Psychological factors can be associated with allergic disorders. However, no 
particular personality pattern associated with these disorders has yet been identified.

Objectives: This study aimed at comparing the personality profiles of patients with perennial 
allergic rhinitis and normal controls. 

Materials & Methods: This cross-sectional study was done on 50 adult people with persistent 
allergic rhinitis for at least one year and 50 age- and sex-matched normal controls that completed 
the Minnesota Multiphasic Personality Inventory-2 (MMPI-2). A multivariate covariance analysis 
(MANCOVA) was carried out to discover possible personality differences between the two groups. 
The data were analyzed by SPSS v. 19 software.

Results: The results of the MMPI showed no significant difference between the two groups in 
the validity scales (P=0.29). The most common modal validity presentation style in both groups 
was neutral self-presentation. The MANCOVA analysis showed significantly high scores on the 
hypochondriasis (F=18.13, P<0.005, partial η2=0.16) and hysteria scales in allergic rhinitis subjects 
(F=8.68, P=0.04, partial η2=0.08) compared with normal controls. The most common profiles with 
high scores in the allergic rhinitis subjects were schizophrenia (52%, P<0.01) and hypochondriasis 
(50%, P<0.01). These scales emphasized the feelings of isolation and discomfort in allergic people. 
The frequency of psychasthenia scale, which  measures long lasting anxiety, was significantly 
different between the two groups (40% in allergic rhinitis subjects vs. 10% in normal controls, odds 
ratio=6 [95%CI 1.9-22.3], P<0.001). 

Conclusion: The score of psychological health is lower among allergic people than in normal controls. 
Schizophrenia and hypochondriasis are the most common profiles in the allergic rhinitis subjects.
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Introduction

llergic Rhinitis (AR) is a common chronic 
disease with a prevalence of 15%-20% in 
adults and more than 42% in children. In 
recent decades, an increase in AR preva-
lence has been observed worldwide [1]. 

Recent studies have evaluated various psychological as-
pects of AR subjects, including the burden of the disease 
on the patients’ function and more importantly, quality of 
life [2, 3]. Personality traits develop early in life, playing 
basic roles in the behavioral and emotional functions of 
people, which remain almost constant throughout life. It 
is believed that some of these traits are associated with 
psychological or physical dysfunctions as some studies 
in psychosomatic medicine have found relationships be-
tween type one allergies (with elevated IgE levels) and 
psychological distresses, particularly with negative ef-
fects, including neuroticism, depression, social anxiety, 
and phobias [4-6]. 

Rodinkova et al. evaluated the presence of psychologi-
cal profiles of 86 subjects with seasonal allergy using the 
Minnesota Multiphasic Personality Inventory (MMPI). 
Men with clinically diagnosed pollinosis had rigid-
ity, paranoia, and schizophrenia. Also, pollen-sensitive 
women revealed a complex psychotype with increased 
depression, hysteria, psychopathy, paranoia, psychasthe-
nia, and hypomania. The researchers advised a combi-
nation of two treatment regimens (pharmacotherapy and 
psychotherapeutic) as the main approach to treat patients 
with seasonal allergies [7]. Harter showed a positive as-
sociation between generalized anxiety and seasonal al-
lergies. Also, there was a positive association between 
depression and perennial allergies, as well as a negative 
association between anxiety and perennial allergies. This 
study supported the relevance of psychosocial factors in 
association with allergies [8].

Despite the approved roles of psychological factors and 
introducing various personality patterns in allergic dis-
orders, no particular personality pattern associated with 
these disorders has yet been identified [9-11]. The aim of 

the present study was to evaluate the frequency of differ-
ent personality patterns among Iranian patients with AR. 

Material and Methods

A total of 100 subjects (50 subjects with persistent AR 
for at least one year and 50 normal controls) participated 
in this case-control prospective study from March 2013 
to March 2014. Inclusion criteria were the age of more 
than 18 years, a minimum educational level of high 
school, and no history of psychiatric disorders. Cases 
were considered to have AR with the Score for Allergic 
Rhinitis (SFAR) ≥7 and positive nasal smear for eosino-
philia. The sensitivity and specificity rates of the SAFAR 
as a diagnostic tool are 94.8% and 95.1%, respectively 
[12]. Annesi-Maesano et al. showed that a score of ≥7 
optimally differentiates AR cases from those without AR 
[13]. For doing a nasal smear for tissue eosinophilia, the 
patients should stop their medications, such as antihista-
mine and/or nasal corticosteroids for at least five days 
before taking the nasal smears. A positive smear for eo-
sinophilia was considered when there were 5% eosino-
phils of total leukocytes. Nasal smear cytology is a use-
ful diagnostic test with moderately high sensitivity and 
a high specificity [14]. The control group was selected 
randomly from age- and sex-matched subjects seeking 
medical management services at the otolaryngology 
clinic, Amiralmomenin Hospital, Rasht, Iran and had no 
history of sinus problems. 

To evaluate the personality traits of the subjects, 
the Persian translation and Persian norm scores of the 
MMPI-2 was used [15, 16]. MMPI-2 consists of 567 
true/false self-report items for gathering a wide range of 
self-described characteristics and scoring them. MMPI 
test is the best known and widely used personality ques-
tionnaire that has been developed as an objective tool 
for the diagnosis of mental diseases. The MMPI-2 is 
generally used to screen abnormal people and particu-
larly, determine the severity of the problems. This test 
has three validity scales and ten clinical scales. Validity 
scales provide information regarding the subject’s ap-
proach to the test and include Lie detection (L) scale, 
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● Hypochondriasis and hysteria scales are elevated in allergic rhinitis subjects compared with normal controls that 
emphasize the feeling of isolation and discomfort in allergic people.

● Schizophrenia and hypochondriasis are the most common profiles with high scores in the allergic rhinitis subjects.
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Infrequency (F), and Defensiveness (K) as a correction 
or inhibition scale. The L scale measures the tendency 
to present oneself in a favorable light. The K score is an 
indicator of more subtle attempts to deny psychopathol-
ogy. The F score is an indicator of emotional distress 
and atypical experiences. It may reflect high levels of 
emotional distress and inadequate ego control [17].

The clinical scales of the MMPI-2 include Hypo-
chondriasis (Hs), Depression (D), Hysteria (Hy), Psy-
chopathic deviate (Pd), Masculinity/femininity (Mf), 
Paranoia (Pa), Psychasthenia (Pt), Schizophrenia (Sc), 
Hypomania (Ma), and Social introversion (Si). Raw 
scores were coded into T-score, based on a normative 
sample of the Iranian population. Higher scores indicate 
less functioning. A T score of 65 or higher is interpreted 
as a score in the clinical range [15]. For MMPI profile 
interpretation, the MMPI profile was classified into the 
high-point codes, which were bases on the elevations of 
the highest one, two, or three clinical scales. Dehghani 
et al. showed satisfactory reliability and validity of the 
MMPI-2 in the Iranian population. This study disclosed 
the validity of 0.49-0.89 for the MMPI subscales. Also, 
the readability score of subscales was 0.42-0.76 [18].

The study protocol was approved by the Ethical Com-
mittee of Guilan University of Medical Sciences, Iran, 
and complied with the principles outlined in the Hel-
sinki Declaration. All subjects signed informed consent 
forms prior to participation in the study. 

Statistical analysis

Assuming the alpha error of 0.05 and the power of 0.90, 
we calculated the total sample size of 70 subjects based 
on the Gauci et al. [19] study. Regarding the possibility 
of incomplete questionnaires, the number of samples in 
each group was increased to 50 cases. We presented fre-
quencies for categorical variables and means and stan-
dard deviation for continuous variables. We also applied 
the independent t-test to compare the mean scores of 
the psychiatric features between the allergic and control 
groups. One-way Multivariate Analysis of Covariance 
(MANCOVA) test was used to compare the mean T-
scores for 13 MMPI-2 scales (3 validity and 10 clinical 
scales) for 50 AR and 50 normal cases with valid pro-
files. This tested the main effect of the group using all 
MMPI-2 scales as outcome measures after adjusting for 
the potential confounder (sex). We used the Bonferroni’s 
correction to protect against type I error. All data were 
analyzed using SPSS V. 19. (IBM, SPSS, Inc., Chicago, 
IL, USA). Statistical significance was set at P<0.05.

Results

Of the 50 AR subjects analyzed, 20 cases were male 
and 30 cases were female. The age range of patients 
was 19 to 49 years, with a Mean±SD age of 29.1±8.6 
years. The duration of symptoms ranged 1-9 years, with 
a mean duration of 3.2 years. In the control group, there 
were 22 males and 28 females with the Mean±SD age 
of 28.1±7.8 years.

Validity scale patterns showed no significant difference 
between the two groups. The validity profiles of about 
one-fourth of the AR subjects were characterized by 
increases in defensiveness, which was two times more 
than this profile in normal controls (Figure 1). Before 
running MANCOVA, we checked homogeneity of the 
variances between the groups for each dependent vari-
able. In addition, we calculated the regression slope of 
the dependent variables covariate for each group (clini-
cal scales). None of the comparisons were statistically 
significant (P>0.05), which indicates that the statistical 
assumptions were not violated. Therefore, MANCOVA 
was carried out. The results of MANCOVA showed no 
significant difference between the two groups in the va-
lidity scales of the MMPI-2 test (F(3,96)=1.10, P=0.29). 
Then, validity scales showed no significant difference in 
over- or under-reporting symptoms. 

The validity scale patterns were checked to determine 
whether the decreased L scale scores and the increased 
K scale scores were truly reflective of the changes in 
self-presentation style. The three validity scales were 
clustered into three specific categories: positive self-pre-
sentation (a V shape with L or K scale scores >65 T and 
both higher than F), negative self-presentation (a carat 
shape with F scale score >65 and F at least 10 T above L 
or K), and a neutral self-presentation (L, F, and K scores 
<65 T). The modal presentation style of AR subjects 
was to either make very critical self-appraisals (34%) 
or neutral ones (46%). In contrast, neutral ones (26%) 
were the most common modal validity configuration of 
the normal controls. Distributions of the three validity 
patterns between the two groups showed no significant 
difference (Chi-square=2.87, df=2, P=0.26).

Table 1 presents the mean and standard deviation of 
the clinical scales of the MMPI-2 in two groups. There 
was a statistically significant difference between two 
groups in the combined clinical scales after adjusting 
for sex (F (10, 88)=2.19, P=0.03, Wilks’ Λ=0.80, par-
tial η2=0.20). The MANCOVA results showed a signifi-
cantly high hypochondriasis scale score in AR subjects 
compared with normal controls (50% vs. 26%, F (1, 
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97)=18.13; P<0.005; partial η2=0.16)  It was the highest 
score in 26% of the cases and 8% of controls. Another 
important difference of profiles among two groups was 
observed in hysteria scale (T-score > 65, 20% vs. 10%, 
F (1, 97)=8.68; adjusted P=0.04; partial η2=0.08). The 
statistical analysis showed that females obtained five out 
of the ten high T-scores in the hysteria scale (16.7% of 
females in the case group). In contrast, 25% of males in 
the case group achieved Hy scores >65 T-score. About 
50% of the AR subjects showed a conversion V pattern 
(3-1-2 pattern), which means the tendency to be optimis-
tic about their physical symptoms. 

Characterization was performed using the MMPI-2 
in the case and control groups and based on the Chi-
square test (Table 2). Forty-eight percent of the normal 
controls did not have elevated scores in clinical scales 
(45.5% of males and 50.0% females). In the allergic 

group, T-scores of clinical scales in only 16% of subjects 
were <65 (15% of males and 16.7% females). The most 
common profiles with elevated scores in the case group 
were schizophrenia (52%) and hypochondriasis (50%), 
whereas they were contained schizophrenia (28%) and 
depression (28%) in the control group. Also, the fre-
quency of psychasthenia scale was significantly differ-
ent between two groups (40% in AR subjects vs. 10% 
in normal controls, Chi-square=12.0, df=1, odds ratio=6 
[95%CI 1.9-22.3], P<0.001). In 9 out of 20 AR subjects, 
this scale was elevated with schizophrenia scale, which 
mainly T-score of the Sc scale was higher than the Pt 
scale. In 11 out of 20 cases, this scale was associated 
with depression. 

Table 3 depicted 1-point, 2-point, and 3-point codes of 
AR subjects and normal controls based on the decreas-
ing frequency. The most frequent 2-point code in AR 

Figure 1. Mean (95% confidence interval) T-score of validity and clinical scales of the Minnesota Multiphasic Personality Inven-
tory-2 (MMPI-2) in allergic rhinitis subjects and normal controls

Table 1. The results of MANCOVA between allergic rhinitis subjects and normal controls in clinical scales of the MMPI-2 

Scales F P Partial η2 Power

Hypochondriasis (Hs) 18.13 < 0.005 0.16 0.99

Depression (D) 3.88 0.52 0.04 0.50

Hysteria (Hy) 8.68 0.04 0.08 0.83

Psychopathic deviate (Pd) 0.00 1.0 0.00 0.05

Masculinity/femininity (Mf) 2.39 1.0 0.02 0.33

Paranoia (Pa) 4.04 0.47 0.04 0.51

Psychasthenia (Pt) 3.03 0.85 0.03 0.41

Schizophrenia (Sc) 0.60 1.0 0.01 0.12

Hypomania (Ma) 4.09 0.46 0.04 0.52

Social introversion (Si) 0.26 1.0 0.00 0.08
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subjects was the 28/82 pattern and it was seen exclusive-
ly in men. The most frequent 2-point code in women was 
the 26/62 pattern. In normal controls, the most frequent 
code pattern was the 68/86 pattern.

Discussion

Many epidemiologic studies have shown that AR is 
a multifactorial disease and is associated with psycho-
logical factors. The aim of this study was to use MMPI-2 
scores in Iranian patients with AR and evaluate the psy-
chological aspects of AR people. MMPI-2 scores are 
useful for measuring the emotional and physical aspects 
of patients with chronic diseases. 

The present study indicated a significantly higher T-
score on the hypochondriasis in AR subjects, which 
means these subjects had a high degree of distress about 
bodily functions. According to Graham, common char-
acteristics among high scorers on the Hs scale include 
chronic weakness, lack of energy, fatigue, and sleep dis-
turbance [20]. Many allergic people suffer from sleep 
disorders, fatigue, and sexual dysfunction [21]. There-
fore, it is not surprising that people with chronic illness 
may use real or fictional bodily complaints to avoid 
emotional distress and displacement as an anxiety-cop-
ing mechanism [16, 19]. We examined personality traits 
between AR subjects and normal controls of either sex. 
The frequency of AR subjects who scored high on the 

Table 2. Clinical scales of the MMPI-2 in allergic rhinitis subjects and normal controls

Scales 
Allergic Rhinitis Subjects Normal Controls

P
Male (n=20) Female (n=30) Male (n=22) Female (n=28)

Hypochondriasis (Hs) 9 16 6 7 0.01

Depression (D) 11 7 8 6 0.39

Hysteria (Hy) 5 5 2 3 0.16

Psychopathic deviate (Pd) 1 7 3 2 0.37

Masculinity/femininity (Mf) 0 11 0 7 0.30

Paranoia (Pa) 1 12 8 1 0.33

Psychasthenia (Pt) 8 12 4 1 < 0.001

Schizophrenia (Sc) 12 14 9 5 0.01

Hypomania (Ma) 0 6 0 3 0.29

Social introversion (Si) 3 0 1 0 0.31

Table 3. MMPI-2 profile patterns of the allergic rhinitis subjects and normal controls

Code Patterns
No. (%)

Allergic Rhinitis Subjects Normal Controls

28/82 7 (14) 0 (0)

68/86 0 (0) 5 (10)

78/87 5 (10) 1 (2)

26/62 5 (10) 0 (0)

46/64 5 (10) 0 (0)

2-spike 4 (8) 2 (4)

27/72 4 (8) 1 (2)

8-spike 3 (6) 2 (4)

1-spike 2 (4) 2 (4)

12/21 1 (2) 2 (4)

132/312 0 (0) 2 (4)

Other code patterns 2 (4) 9 (18)

No spike 12 (24) 24 (48)
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Hs scale showed no significant difference. This finding 
was in contrast to previous studies [10, 19], in which hy-
pochondriasis was more frequent in women. This discrep-
ancy could be due to our small sample size.

Other significant high T-scores in cases were related to 
the hysteria scale. This scale measures the amount and 
type of denial as a defense mechanism. Patients with high 
levels of hysteria accept physical problems but reject their 
distress. They try to deal with their concerns by confining 
their problems to their physical body. These people inflate 
clinical symptoms of their disease and use this method 
to affect others [16]. Allergic people usually expect more 
attention and have more physical complaints. As a result, 
they gain higher scores in the hysteria scale [9]. When 
we considered T-score >65 as the cutoff point, abnormal 
MMPI profiles in AR and normal subjects were observed 
about 85% and 50%, respectively. 

Although the mean Hs, D, and Hy T-scores for the aller-
gic group were significantly higher than the control group, 
in the majority of cases, it was within the common scor-
ing range and did not indicate a clinically important issue. 
Our results were in line with previous studies. Lv et al. 
revealed that women with AR scored higher than controls 
on Hs, D, Hy, Pt, and Sc clinical scales [9]. Also, Gauci 
et al. exhibited that women with AR scored significantly 
higher on the hypochondriasis (Hs) and social introver-
sion (Si) scales [19]. Pasaoglu et al. revealed that patients 
with chronic idiopathic urticaria had higher scores on Hs, 
D, Hy, Pd, Pa, Pt, Sc, and Si scales compared with the 
control group. However, there was no significant differ-
ence between the two case and control groups [22].

The most frequent clinical scale in both groups was 
schizophrenia. It can be expected that allergic people feel 
social isolation and discomfort. However, the frequency 
of the psychasthenia scale showed a significant difference 
than other clinical scales. This scale measures long-last-
ing anxiety. We found that 18% of AR subjects had high 
scores on the Pt and Sc scales that can be explained as 
follows: mental confusion keeps the person away from 
focusing on solutions to solve the problems. Similar to 
this finding, elevations in Pt clinical scale indicate that 
allergic people experience psychological distress and 
discomfort [20]. On the other hand, 22% of AR subjects 
showed high scores on Pt and D scales; mean depression 
and indecisiveness are associated with worry and anxiety. 
It has been shown that the frequency of depression, anxi-
ety, and sleep disorders in allergic subjects is higher than 
in the general population and vice versa; the frequency of 
allergy is higher in patients with depression [23]. 

The most frequent code pattern in AR subjects included 
a combination of scales 2 and 8, indicating the feeling of 
worthlessness, severe depression with anxiety and agita-
tion, and fear of loss of control. Interestingly, the profile 
of normal controls revealed elevations of the MMPI-2 
clinical scales 6 and 8, which are representative of mar-
ginal psychological adjustment. Twenty-four percent 
of AR subjects and 48% of normal controls displayed 
profiles without increasing clinical scale, suggesting that 
there w no apparent psychological maladjustment.

This study showed an increase in global psychopathol-
ogy indices, especially on the neurosis-related scales 
(Hs, D, and Hy). Several possible mechanisms for the 
association between psychological indices and AR were 
suggested: 1) immunologic mechanism via the hypotha-
lamic-pituitary-adrenal axis and 2) releasing mediators 
in the nose and plasma during an allergic reaction, which 
may travel to the central nervous system [19]. Also, some 
medications used to treat allergy can worsen psychiatric 
problems, perhaps by their effects on neurotransmitters 
and glucocorticoids [16].

This study had several limitations, which need to be 
addressed. The small sample size restricts the generaliza-
tion of our findings. The results of MANCOVA showed 
low power for some clinical scales. The possible reason 
for this finding is that the covariate uses a degree of free-
dom that had been assigned to the error term that can 
result in an increase in the mean square error (reducing 
power). Second, the individuals’ personality is so com-
plex that its different aspects cannot be explained even 
by the MMPI-2. Third, this study had a cross-sectional 
design. Thus, we could not determine which factors 
constitute stable personality characteristics due to AR. 
Fourth, we did not explore whether severity is a poten-
tially important variable in assessing the MMPI-2 pro-
files of AR subjects. Finally, only subjects who had a 
minimum high school education level were included in 
this study. It is possible that the personality traits of AR 
subjects are different in other groups.

Conclusions

In summary, the results of the MMPI-2 indicated that 
AR patients suffer not only from physical discomfort 
but also from psychological distress. Allergic subjects 
are more sensitive to psychopathological features and 
these features, such as hypochondriasis, hysteria, and 
psychasthenia are more common in these people than in 
the general population. Therefore, these disorders could 
affect these patients’ quality of life and psychological 
treatment is important for these patients.
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