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Abstract

Background: Associations between type A behaviour pattern (TABP) and injuries are inconsistent. These
inconsistencies may be due to different effects of various components of TABP, namely time urgency/impatience,
hostility and competitive drive. It is important to examine the relationship between the global TABP, its two
components, and unintentional injuries, among undergraduates in China.

Methods: On the basis of a previous cross-sectional study, we conducted a matched case–control study. 253 cases and an
equal number of age-, gender-, and major-matched controls were included. The questionnaire solicited socio-demographic
information, the experience of injuries, the scale of TABP, and other potential confounding factors. Besides the
correlation between the global TABP and injuries, the influences of the two components of TABP on injuries
were also evaluated. Conditional logistic regression was used to determine the crude odds ratios (ORs) and adjusted
ORs of injury events.

Results: A dose–response relationship was apparent among students who rated themselves higher on the TABP scale
(P-value for trend, 0.002), with a crude OR of 2.93 (95% CI: 0.93–9.19) for injuries comparing those with TABP to those
with type B behaviour pattern (TBBP). After adjustment for potential confounding factors, TABP remained statistically
significant, and the adjusted OR was 5.52 (95% CI: 1.43–21.27); from a comparison of students with TABP to those with
TBBP. A dose–response relationship was also apparent between the hostility component and nonfatal injuries, both in
crude analysis and after adjusting for other confounders. The relationship between time-hurry and injuries was
not statistically significant, based on univariate and multivariate analyses.

Conclusions: Both the global TABP and the hostility component were associated with a dose response increase in
the risk of non-fatal unintentional injuries among Chinese undergraduates. Further studies need to be conducted to
confirm or reject this correlation.
Background
Type A behaviour pattern (TABP), characterized by time
urgency, impatience, and hostility, has been traditionally
reported to be associated with coronary heart disease
since the 1950s [1,2]. Since that time, there has been a
debate on whether TABP is also associated with driving
behaviours or injuries. To date, data concerning the rela-
tionship between TABP and injuries are inconsistent.
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Several epidemiological studies have provided evidence
of an association between type A personality and injuries
such as road traffic accidents (RTA) [3-8], fall [9], and
other injuries [10-12]. A study by Perry in the early
1980s showed that subjects exhibiting more Type A be-
haviour tended to be more impatient, reported being in-
volved in more accidents, and received more tickets for
driving violations than those scoring lower on the Type
A scale [5]. In the 1990s, another study demonstrated
that runners with high scores on the type A behaviour
screening questionnaire experienced significantly more
injuries, especially multiple injuries [11]. Nabi’s famous
prospective cohort study of the GAZEL cohort in 2005
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showed that the risk for serious road traffic accidents
(RTAs) increased proportionally with TABP scores: haz-
ard ratios were 1.29 (95% confidence interval (95% CI):
1.03-1.63) for intermediate-level scores and 1.48 (95%
CI: 1.16-1.90) for high-level scores relative to low TABP
scores after adjustment for potential confounders [3].
However, a review showed that from numerous psycho-
logical attributes, only competitive anxiety has been shown
to be associated with sports injuries; a personality profile
typical of the “injury-prone” athlete does not exist [13].
Other studies also did not find any significant relationship
between individual personality and injuries [14-16].
The first key explanation for these inconsistent results

is that almost all of the previous literature focused solely
on the relationship between global TABP and injuries,
and did not evaluate the relative importance of its
underlying components [3,6,8-11], namely, the time ur-
gency/impatience component or the hostility compo-
nent. There has been evidence showing the relationship
between subscales of type A personality and diseases
[17-19]; especially between hostility and diseases [18-23].
As for the influence of TABP components on injuries, few
studies have been conducted, and the results are inconsist-
ent [4,5,7,13,20,24-27]. Another important reason for these
inconsistent results may be that some of the previous stud-
ies suffered from low sample sizes or did not include im-
portant potential confounders such as socio-economic
status, smoking and drinking habits [4,5,8,11,25,27].
In our previous cross-sectional study, we also found a

relationship between overall TABP and non-fatal injur-
ies; and the adjusted odds ratio (OR) was 2.99 (95% CI:
1.45 –6.14) comparing students with TABP to students
with type B behaviour pattern (TBBP) [28]. It remains
unclear, however, whether there is an association be-
tween the hostility component of TABP and injuries, or
between the time urgency/impatience component of
TABP and injuries; and if so, whether the association is
independent of other traditional risk factors. To further
investigate the possible relationship of injuries with type
A personality and its subscales, we conducted this matched
case–control study in Wenzhou, China. We sought to de-
termine (1) whether global TABP is associated with non-
fatal unintentional injuries among undergraduates; (2)
whether time urgency, or hostility, are associated with
non-fatal injuries among this population; (3) whether these
relationships are independent of other risk factors.

Methods
Study subjects
A matched case–control study was performed at three uni-
versities in Wenzhou, China. Details of the subject selec-
tion are published elsewhere [28]. Briefly speaking, we
conducted a self-administered questionnaire survey among
college students in 2009. The sampling framework was all
classes in these three universities, and the participants were
selected by a multi-stage random sampling method. The
questionnaire solicited socio-demographic information, ex-
perience of injuries during the preceding 12 months, and
the scale of type A behaviour pattern. Among the selected
2350 students, 97.3% (n = 2287) provided valid replies.
For this study, the case group was selected from stu-

dents who had reported being injured in the previous
cross-sectional study [28]. And the injury outcome was
measured by the question “have you been injured during
the preceding 12 months? ①Yes ②no”; an injury case
was defined as an injury meeting at least one of the fol-
lowing criteria during the year before the survey [29]: (1)
an injury for which the student received medical treat-
ment at the school nurse’s office, or received medical
care from a doctor at a hospital or a private medical of-
fice; (2) an injury for which the student received first aid
from his/her schoolmates, teachers, or parents; or (3) an
injury that was not treated but caused the student to
miss a half day or more of school or regular activities.
We excluded students who reported being injured but
were not treated at all due to the injury.
Control subjects were from the source population of

these case students. That is, for each case patient, a con-
trol subject of the same gender, academic major, and age
(±1 year) was selected at random from the students who
were also surveyed but not injured during the same year.
The selection process was performed using SAS macro.
As for the sample size, the number of pairs needed

in this study was estimated using the following for-

mula: M ¼ m
p0q1þp1q0ð Þ [30], where m ¼

uα
2 þuβ

ffiffiffiffiffiffiffiffiffiffi
p 1−pð Þ

p� �2

p−0:5ð Þ2 ; m

represents the discordant pairs (b + c); p =OR/(1 +
OR); p0 and p1 represent the proportion of the expos-
ure factor in case and control groups respectively; p1 =
(p0 ×OR)/[1 + p0(OR − 1)]; q0 = 1 − p0; q1 = 1 − p1. Accord-
ing to previous findings, we assumed p0 = 20%, OR = 2.0
[3], the number of pairs needed was 226.
This survey was conducted in compliance with the

Helsinki Declaration, and was reviewed and approved by
the Wenzhou Medical University Ethics Committee.
Principals of selected schools signed written consent
forms. Students’ verbal consents were obtained before
the study. During the survey, assurance was given that
all questionnaire information about the students would
be confidential and only used for research.
Assessment of hostility and time urgency
The TABP scale revised by the Chinese National Collab-
orative Study Group for TABP & coronary heart disease
[31] was used for all undergraduates, to assess behaviour
pattern. This scale is a revised version of some foreign
scales such as the scale of Jenkins Activity Survey (JAS),
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and has been commonly used in China since the 1980s.
It has good reliability (Cronbach’s α coefficient is 0.78 in
this study). There are 60 items in the scale of TABP, in-
cluding three dimensions: TU (time urgency), CH (com-
petitive hostility, for simplicity, we used the hostility
component in the following text), and L (lie). If the score
for the L dimension was higher than 7, the questionnaire
was invalid and would be deleted in the final data ana-
lysis. Next, we obtained the total score for the scale. The
higher the total score on the scale, the closer to the
TABP; otherwise, the lower the total score, the closer to
the TBBP. According to the mean (mean = 27) and
standard deviation(SD = 8) of the total score of the scale,
we divided the students into five groups, similar to the
previous researchers: A(≥36), mA (28–35), M (27), mB
(19–26), and B(≤18) [31], that is, if the total score on the
scale is larger than the mean + standard deviation (SD),
the student would be grouped into A; if the total score
on the scale was less than mean-SD, then the student
would be grouped into B; which was a little different
from the standard in some other countries [3]. Groups
A and mA were combined into one group: type A, and
the others were combined into another group: not type
A [32].
In order to assess the influences of the two compo-

nents of the TABP scale on injuries in this study, a total
hostility score and a total time urgency score were also
used and categorized into approximate quintiles of the
distribution. For both hostility and time urgency, higher
scores indicated a higher tendency for a particular trait.
Both the continuous and categorical versions of these
variables were analyzed in relation to the risk of nonfatal
injury. We assessed the internal consistency, reliability
of the time urgency dimension, and the hostility dimen-
sion using Cronbach’s α coefficient. Cronbach’s α coeffi-
cient for the TU subscale was 0.64, and Cronbach’s α
coefficient for CH was 0.65 in this matched case–control
study.

Assessment of traditional injury risk factors
Because risk factors associated with unintentional nonfa-
tal injuries include individual characteristics and family
environment characteristics, we obtained this informa-
tion by questionnaire in our survey [33].
At the individual level, we included students’ age, gen-

der, body mass index (BMI, weight [kg]/[height (m)]2),
cigarette smoking (one or more cigarettes per day and
smoking for more than half a year), drinking habit (one
time per day and 3 months or more), sports (do you like
sports?), club activity (have you ever joined any club ac-
tivity?), study time per day (<4 h, 4-7 h, 8-12 h, >12 h).
At the family level, we surveyed annual per-capita in-

come (<2000, 2000–9999, 10000–29999, 30000–49999, ≥
50000 yuan), the number of siblings (0, 1 or more),
parents’ education and occupation, birthplace (urban,
town, rural).
These traditional factors were included in the analyses

to control for potential confounding and/or to assess the
independent effect of hostility, time urgency, and type A
personality on injuries.

Statistical analysis
First, we examined the distributions of basic characteris-
tics according to case–control status. Secondly, we ex-
amined the distributions of these factors according to
the different levels of the TABP scale. Then, to examine
the association between TABP and non-fatal injuries,
conditional logistic regression was carried out to esti-
mate the odds ratios (ORs) and the 95% confidence in-
tervals (CIs). We fit a series of models adjusting for each
covariate to assess potential confounding or mediating
effects, and a full model adjusting for all covariates as in
other studies [17].
In a secondary set of analyses, the relationships of the

components of TABP with injuries were analyzed.
To be robust, in all conditional logistic regression

models, we initially analyzed the global TABP score, CH
score and TU score as numerical variables respectively,
then we divided the TU and CH scores into five distinct
levels using percentiles (scores below the 20th percentile
represented the low level, those ranging between the
20th and 40th percentiles represented the second lowest
level, those ranging between the 40th and 60th percen-
tiles represented the intermediate level, those ranging
between the 60th and 80th percentiles represented the
second highest level, and those above the 80th percentile
represented the highest level).

Results
In the sample of 2287 students who completed valid
questionnaire responses in the previously published
study, there were 320 injured students; of these, 253 stu-
dents were drawn and individually matched with con-
trols, 67 were excluded because they were not treated
due to the injury, which resulted in 506 individuals in
this matched case–control study. Of all the 506 stu-
dents selected in this case–control study, 15 (3.0%)
were type A, 107 (21.1%) were type mA, 31 (6.1%)
were type M, 242 (47.8%) were type mB, and 111
(21.9%) were type B. The mean global TABP score of
these 506 students was 23.45 (SD = 6.06, range 7–40). The
time urgency component had a mean of 10.89 (SD = 3.64,
range 3–21), and the hostility component had a mean of
12.56 (SD = 3.43, range 3–23).
Among the 253 cases, 29.6% were type A students; while

the proportion was 18.6% in the control group, the McNe-
mar test showed that there was a statistically significant
difference between cases and controls, P = 0.005. The total



Shi et al. BMC Public Health 2013, 13:1066 Page 4 of 10
http://www.biomedcentral.com/1471-2458/13/1066
score of the TABP scale was also higher in the case group
(24.11 ± 6.28), than that of the control group (22.79 ±
5.77), t = 2.59, P = 0.01. In addition, the mean CH score of
cases (12.97 ± 3.58) was also higher than that of control
students (12.15 ± 3.23), t = 2.86, P = 0.005; while the mean
TH score of cases (11.14 ± 3.72) was not significantly
higher that of control students (10.64 ± 3.55), t = 1.57,
P = 0.12.

1 Sociodemographic characteristics of cases and controls
The distributions of the basic characteristics among
cases were similar with controls, except for sports and
drinking habits between cases and controls (Table 1).
There was no statistically significant difference of paren-
tal vocations and education levels between these two
groups (data not shown).

2 Type A behaviour pattern and sociodemographic variables
In Table 2, we see that there were differences in sociode-
mographic factors between five different behaviour pat-
tern groups, although most of these differences were not
statistically significant. However, a stronger sense of TABP
was clearly associated with only-child (P =0.027), and
drinking habit (P =0.017).

3 Type A behaviour pattern and non-fatal unintentional
injuries among undergraduates
First, we found that, compared with the non-type A in-
dividuals, the crude OR for unintentional injury among
Table 1 Sociodemographic characteristics of injury cases and

Characteristic Cases (n = 253)

Quantitative or ordinal variables

Age (year, mean ± SD) 19.6 ± 1.17

BMI (kg/m2, mean ± SD) 20.3 ± 2.56

Annual per-capita income, Yuan

<2000 30 (11.9%)

2000 ~ 10000 59 (23.3%)

10000 ~ 30000 83 (32.8%)

30000 ~ 50000 36 (14.2%)

> 50000 45 (17.8%)

Dichotomous variables

Exposu

Both positive Only in case

No. of siblings 44 62

Smoke 0 4

Drink 0 4

Sports 125 61

Club activity 96 69

*: P value from paired samples t test (age, BMI), signed rank sum test (income), McN
†: Number of matched pairs in analysis is 253.
type A subjects was 1.85 (95% CI: 1.21-2.82), P = 0.004.
After controlling for the number of siblings, family in-
come status, drinking habits, and sports, we got similar
results; the adjusted OR was 1.86 (95% CI: 1.20-2.88),
P = 0.004. When we adjusted further for all variables in
Table 2, the adjusted OR was 2.04 (95% CI: 1.29-3.24).
Secondly, we used the global TABP score as an inde-

pendent variable, fitted the conditional logistic regres-
sion model, and found that it was also statistically
significant (Table 3); which indicated that there was
some association between the TABP and unintentional
injuries. When we adjusted for those potential confound-
ing variables, the association was not changed. Table 3
presents the ORs and 95% CIs for developing injuries.
We then used the TABP category (type B, mB, M, mA,

A) as the independent variable; ORs increased with
TABP categories. A dose response relationship was obvi-
ously observed, and adjusting for the other factors did
not change the association (Table 3). In the multivariable
models controlling for the number of siblings, family in-
come status, drinking habits, and sports, the adjusted
OR for non-fatal injuries among those with type A per-
sonality was 4.28 (95% CI: 1.24–14.74), while the ad-
justed OR among those with mA was 2.13 (95% CI:
1.18–3.87), both compared with the type B individuals
(Table 3, Figure 1). In the fully-adjusted model controlling
for the number of siblings, family income status, drinking
habits, sports, smoking habit, BMI, club activity; the ad-
justed OR increased slightly (Table 3, Figure 1).
controls, 2012

Controls (n = 253) Test statistic (P-value)*

19.6 ± 1.15 0.53 (0.594)

20.2 ± 2.41 0.33 (0.744)

0.77 (0.442)

30 (11.9%)

73 (28.9%)

71 (28.1%)

41 (16.2%)

38 (15.0%)

re in pair†

Only in control Both negative

59 88 0.514

12 237 0.057

14 235 0.027

35 32 0.009

48 40 0.054

emar test (dichotomous variables).



Table 2 Sociodemographic characteristics by behavior pattern, 2012

Characteristic Behavior pattern Test statistic

B(n = 111) mB(n = 242) M(n = 31) mA(n = 107) A(n = 15) (P-value)*

Age (year) 19.60 ± 1.06 19.66 ± 1.14 19.81 ± 1.33 19.48 ± 1.20 19.80 ± 1.42 0.77(0.545)

BM I(kg/m2) 20.21 ± 1.88 20.39 ± 2.74 21.18 ± 3.12 19.91 ± 2.18 19.69 ± 2.12 1.99(0.094)

Gender (male, %) 43(38.7) 129(53.3) 17(54.8) 49(45.8) 8(53.3) 7.42(0.115)

Major (medicine, %) 57(51.4) 156(64.5) 19(61.3) 74(69.2) 8(53.3) 8.78(0.067)

Sports (yes, %) 72(64.9) 174(71.9) 20(64.5) 71(66.4) 9(60.0) 2.93(0.570)

Club activities (yes, %) 65(58.6) 157(64.9) 20(64.5) 58(54.2) 9(60.0) 4.05(0.399)

Only child (yes, %) 57(51.4) 91(37.6) 7(22.6) 47(43.9) 7(46.7) 10.95(0.027)

Smoke (yes, %) 2(1.8) 7(2.9) 1(3.2) 5(4.7) 1(6.7) - (0.492)

Drink (yes, %) 1(0.9) 11(4.5) 0(0.0) 3(2.8) 3(20.0) - (0.017)

Annual per-capita income, Yuan - (0.895)

<2000 12(10.8) 27(11.2) 6(19.4) 12(11.2) 3(20.0)

2000 ~ 10000 32(28.8) 62(25.6) 9(29.0) 27(25.2) 2(13.3)

10000 ~ 30000 31(27.9) 77(31.8) 7(22.6) 32(29.9) 7(46.7)

30000 ~ 50000 16(14.4) 37(15.3) 5(16.1) 19(17.8) 0(0.00)

> 50000 20(18.0) 39(16.1) 4(12.9) 17(15.9) 3(20.0)

*. P value from F test (age, BMI), Chi_squared test (gender, major, sports, club activities, only child), Fisher’s exact test (smoke, drink, and income).
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4 Hostility and non-fatal unintentional injuries among
undergraduates
First, we used the hostility component (CH) score as the
continuous independent variable, and found that both the
crude OR and the adjusted OR were about 1.08 (Table 4).
Then we used the quintiles of CH scores as the inde-

pendent variable. In crude matched-pair analysis, the
measure of CH was associated with a dose–response in-
crease in the risk of non-fatal injuries (P-value for linear
trend, 0.006). The OR for unintentional injuries among
those with the highest rating of CH was 2.54 (95% CI: 1.32-
4.91), compared to those with the lowest rating of CH.
In multivariable models controlling for age, gender

and major by design and drinking habits, family income
status, sports and number of siblings, the measure of
Table 3 Odds ratios (95% CI) for unintentional injuries among
scale

Model
controlling
for:

Global TABP score

OR (95% CI) P B (111) mB (242)

- 1.041(1.009 ~ 1.075) 0.011 1 1.28(0.81 ~ 2.0

Sports 1.040(1.008 ~ 1.074) 0.014 1 1.21(0.75 ~ 1.9

No. of siblings 1.042(1.009 ~ 1.075) 0.011 1 1.29(0.81 ~ 2.0

Income 1.041(1.009 ~ 1.075) 0.011 1 1.29(0.81 ~ 2.0

Drink 1.042(1.009 ~ 1.075) 0.011 1 1.35(0.84 ~ 2.8

Model† 1.042(1.009 ~ 1.076) 0.012 1 1.30(0.80 ~ 2.1

Model# 1.053(1.018 ~ 1.090) 0.003 1 1.52(0.91 ~ 2.5

*: According to the total score of the TABP scale, we divided the students into five
†: A model adjusting for sports, only child, income, and drinking habits.
#: A full model adjusting for sports, only child, income, drinking habits, smoking ha
competitive drive and hostility remained significantly as-
sociated with unintentional injuries among undergradu-
ates (Table 4). The adjusted OR for non-fatal injuries
among those with a CH score larger than 17 was 2.40
(95% CI: 1.21–4.76), compared to those with CH score
less than 9 (Table 4, Figure 2). In the fully-adjusted
model controlling for the number of siblings, family in-
come status, drinking habits, sports, smoking habits,
BMI, and club activity, the adjusted OR increased
slightly.

5 Time urgency and non-fatal unintentional injuries
among undergraduates
The same process of analysis was applied for the time
urgency (TU) component; the results are presented in
Chinese undergraduates according to the global TABP

OR (95% CI) for TABP category*

M (31) mA (107) A (15) P

4) 1.55(0.68 ~ 3.51) 2.21(1.25 ~ 3.92) 2.93(0.93 ~ 9.19) 0.045

3) 1.58(0.69 ~ 3.62) 2.11(1.18 ~ 3.76) 3.06(0.95 ~ 9.86) 0.049

6) 1.56(0.69 ~ 3.53) 2.22(1.25 ~ 3.92) 2.91(0.93 ~ 9.13) 0.045

5) 1.55(0.68 ~ 3.51) 2.21(1.25 ~ 3.91) 2.96(0.94 ~ 9.33) 0.044

6) 1.42(0.62 ~ 3.24) 2.21(1.24 ~ 3.93) 4.03(1.18 ~ 13.83) 0.035

2) 1.50(0.65 ~ 3.48) 2.13(1.18 ~ 3.87) 4.28(1.24 ~ 14.74) 0.040

5) 1.61(0.67 ~ 3.87) 2.67(1.44 ~ 4.96) 5.52(1.43 ~ 21.27) 0.012

groups: A (≥36), mA (28 ~ 35), M (27), mB (19 ~ 26), and B (≤18).

bits, BMI, club activity.
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Table 5. Surprisingly, there were no statistical associa-
tions between time urgency and injuries in both the
crude model and the adjusted models controlling for
other confounders. The dose response relationship be-
tween the time urgency component and injuries is also
not statistically significant (Table 5, Figure 3).
Finally, we analyzed the association between hostility

and injuries. This time we also adjusted for the time ur-
gency component. In this model, hostility remained in-
dependently associated with non-fatal injuries among
undergraduates, and the dose–response relationship was
also evident (Compared with the first group, ORs and
95%CI for the other four groups were 0.82(0.47-1.43),
1.42(0.71-2.87), 1.50(0.83-2.72), 2.64(1.21-5.75) respect-
ively, P = 0.022).

Discussion
Human factors, especially psychological characteristics
of individuals, appear to be the most important contrib-
uting factors of injuries. This matched case–control
study demonstrated a robust association between type A
behaviour pattern and the risk of unintentional injuries
Table 4 Odds ratios (95% CI) for unintentional injuries among
component

Model controlling
for:

CH score O

OR (95% CI) P Quintile 1 Quint

≤9(107) 10-12(

- 1.082(1.024 ~ 1.144) 0.005 1 0.82(0.49

Sports 1.080(1.021 ~ 1.143) 0.007 1 0.77(0.46

No. of siblings 1.082(1.023 ~ 1.144) 0.006 1 0.82(0.50

Income 1.080(1.021 ~ 1.142) 0.007 1 0.81(0.49

Drink 1.080(1.021 ~ 1.143) 0.007 1 0.82(0.49

Model* 1.073(1.013 ~ 1.137) 0.016 1 0.75(0.44

Model# 1.090(1.026 ~ 1.158) 0.005 1 0.86(0.50

*: A model adjusting for sports, only child, income, and drinking habits.
#: A full model adjusting for sports, only child, income, drinking habits, smoking ha
among undergraduates in Wenzhou, China. These data
also indicated a robust association between hostility and
injuries, but no statistically significant association be-
tween sense of time urgency and injuries. These associa-
tions were independent of age, gender, academic major,
sports, family income status, number of siblings, drink-
ing habits, smoking habits, club activities, and body
mass index. The association between hostility and injur-
ies appeared to be independent of the other component-
time urgency, suggesting that hostility is indeed an
independent predictor of increased risk of uninten-
tional injuries. In addition, when we used the TABP
and hostility variables as numerical or ordinal measures,
the results did not change.
This confirmed previous suspicions that perhaps only

a subset of Type A individuals are at higher risk for in-
juries, or, perhaps the type A personality construct is
only important as it pertains to hostility and anger [19].
A 1974 study showed that 13 per cent of these reports
described injuries due to aggressive behaviour [20].
Another study showed that a sub-group of Type A in-
dividuals who were disliked by their co-workers had
Chinese undergraduates according to the CH

R (95% CI) for CH category according to quintile

ile 2 Quintile 3 Quintile 4 Quintile 5 P

143) 13(60) 14-16(121) 17 + (75)

~ 1.37) 1.19(0.63 ~ 2.24) 1.51(0.89 ~ 2.59) 2.54(1.32 ~ 4.91) 0.006

~ 1.29) 1.25(0.65 ~ 2.37) 1.43(0.83 ~ 2.47) 2.52(1.29 ~ 4.91) 0.006

~ 1.36) 1.19(0.63 ~ 2.24) 1.51(0.89 ~ 2.59) 2.55(1.32 ~ 4.95) 0.007

~ 1.35) 1.17(0.62 ~ 2.21) 1.49(0.87 ~ 2.56) 2.47(1.28 ~ 4.79) 0.007

~ 1.37) 1.24(0.65 ~ 2.34) 1.50(0.87 ~ 2.57) 2.56(1.31 ~ 4.98) 0.007

~ 1.26) 1.28(0.67 ~ 2.45) 1.38(0.80 ~ 2.40) 2.40(1.21 ~ 4.76) 0.009

~ 1.49) 1.48(0.75 ~ 2.93) 1.59(0.89 ~ 2.81) 2.90(1.42 ~ 5.93) 0.006

bits, BMI, club activity.
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significantly higher risks for injury than type A individ-
uals who were liked, and all Type B individuals [24]. A
study in China also found that aggressiveness was a
risk factor for unintentional injuries [25]. ORs for aggres-
sive behaviours were elevated across all categories of
suicide behaviours including serious suicidal thoughts,
specific suicidal plans, and suicidal attempts [26]. A
latest case–control study on the association of TABP
with accident proneness among drivers showed that
the difference of the time urgency component was sta-
tistically significant between case drivers and controls,
while the difference of the hostility component was
not significant [4]; which seems different from our
findings. However, the sample size of this study was
only 46 pairs.
Hostility may affect injuries through one or more path-

ways. Hostile individuals display heightened physiological
reactivity in some situations, report greater degrees of
interpersonal conflict and less social support, and may
have more unhealthy daily habits, and therefore may be at
increased risk for subsequent coronary heart disease
[23,34,35], and other life-threatening illnesses [18,36-38].
Table 5 Odds ratios (95% CI) for unintentional injuries among
component

Model controlling
for:

TU score O

OR(95% CI) P Quintile 1 Quint

≤8(149) 9-10(

- 1.040(0.990 ~ 1.093) 0.119 1 1.03(0.60

Sports 1.040(0.989 ~ 1.093) 0.126 1 1.03(0.59

No. of siblings 1.042(0.991 ~ 1.096) 0.106 1 1.04(0.60

Income 1.043(0.992 ~ 1.096) 0.097 1 1.01(0.59

Drink 1.043(0.992 ~ 1.097) 0.099 1 1.09(0.63

Model* 1.052(0.999 ~ 1.108) 0.057 1 1.09(0.62

Model† 1.053(1.000 ~ 1.110) 0.052 1 1.30(0.72

*: A model adjusting for sports, only child, income, and drinking habits.
†: A full model adjusting for sports, only child, income, drinking habits, smoking hab
The present study has several strengths. We used a
college-based matched case–control study, which in-
creased the statistical power of the study, in comparison
with previous cross-sectional studies. The cases in this
study were randomly selected from all injured cases
found in the previous cross-sectional study, and the
characteristics between the selected individuals and all
injured individuals were similar, which indicated that the
case patients in this study were representative. The con-
trol students were randomly selected from the source
population of cases, and were matched with cases by
gender, age and academic major; therefore, the compar-
ability between cases and controls is good. Third, this
was a college-based, not a hospital-based study, which
avoided selection bias such as the Berkson bias in
hospital-based case–control studies; while increasing the
cooperation of subjects, and the accuracy of the data.
Hence, this provides an avenue for further research
using a college-based case–control study.
The study also has some important limitations. As

with any case–control study, psychosocial factors such
as type A personality and hostility may be differentially
Chinese undergraduates according to the TU

R (95% CI) for TU category according to quintile

ile 2 Quintile 3 Quintile 4 Quintile 5 P

93) 11-12(102) 13-14(79) 15 + (83)

~ 1.76) 0.99(0.59 ~ 1.67) 1.12(0.64 ~ 1.96) 1.58(0.89 ~ 2.81) 0.571

~ 1.77) 0.98(0.58 ~ 1.67) 1.11(0.63 ~ 1.95) 1.56(0.88 ~ 2.79) 0.602

~ 1.79) 1.00(0.59 ~ 1.70) 1.14(0.64 ~ 2.02) 1.60(0.90 ~ 2.85) 0.557

~ 1.74) 0.99(0.59 ~ 1.67) 1.12(0.64 ~ 1.97) 1.62(0.91 ~ 2.88) 0.520

~ 1.88) 1.01(0.59 ~ 1.72) 1.11(0.63 ~ 1.95) 1.66(0.93 ~ 2.97) 0.520

~ 1.92) 1.03(0.60 ~ 1.77) 1.16(0.64 ~ 2.08) 1.74(0.96 ~ 3.16) 0.456

~ 2.35) 1.21(0.69 ~ 2.15) 1.28(0.70 ~ 2.36) 2.01(1.08 ~ 3.76) 0.302

its, BMI, club activity.
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recalled among cases and controls. However, the sub-
jects were unaware of our hypothesis, and the hostility
hypothesis is not widely known to the lay public; there-
fore, we believe that recall bias is an unlikely explanation
for our findings. Additionally, as this is not a prospective
study, it is not possible to conclude that the personality
type preceded the injury. Second, there may be some re-
sidual confounding factors as is usually the case in all
other observational epidemiologic studies. A review
showed that type A behaviour in women is positively
correlated with socioeconomic status, occupation, and
education [39]. Therefore, it is important to assess the
relationship between type A personality and injuries
after adjusting for the influence of confounding fac-
tors. In our study, we adjusted for the influence of age,
gender, academic major in medical school, sports (do
you like sports?), family income status, number of sib-
lings, and drinking habits. We assumed that students
who like sports are likely to engage in sports more fre-
quently; therefore, we did not collect detailed informa-
tion of frequency, intensity of sports, or the types of
sports. There must be some differences between liking
sports and the actual frequency of sports, which should
be taken into account in future research. We also did
not include other potential confounding factors such
as driving while not wearing helmets [40-42], risky use
of cellular phones while driving [3,43], insufficient
sleep [44,45], associated training [46], drug use, caf-
feine use, and diagnosis of conduct disorder [47] which
would influence the likelihood of injury, especially
road traffic accidents, and may be associated with per-
sonality. However, some of these factors such as driv-
ing, drug use, and caffeine use are not very common
among these undergraduate students; and should
therefore not influence the main results of this study.
Finally, our results only apply to non-fatal uninten-
tional injuries among undergraduates, which limits its
generalizability. The population of this study is college
students who will soon graduate, which makes it rela-
tively difficult to implement interventions or conduct a
prospective study. Considering that there are many
private car drivers in Wenzhou city, we would conduct
further research such as cohort studies or intervention
studies among this population to confirm previous
findings.

Conclusions
In summary, our case–control study found a positive as-
sociation between type A behaviour pattern and unin-
tentional injuries, especially the hostility component,
and unintentional injuries among undergraduates in
Wenzhou, China. Therefore, students who display hostil-
ity should be alert to their own personality, and should
take measures to adjust their emotions, using stress-
reduction methods such as regular exercise. Public health
professionals and experts on injury prevention and control
should pay more attention to type A behaviour individ-
uals, especially those who have hostility characteristics,
during the process of health education and health promo-
tion; and apply individualized interventions.

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

Authors’ contributions
HYS conceptualized the study, performed the analysis, and wrote the first
draft of the article. GHZ revised the manuscript and made valuable
suggestions. XJY, CPH participated in the design of the study. JCH provided
valuable suggestions on psychological evaluation. MPC participated in
coordination. JJW and HYX participated in acquisition of data and edited the
paper. All authors have read and approved the final manuscript.

Acknowledgements
This study was funded by a grant from the Wenzhou Science and
Technology Bureau (Y20070063).
We extend a special note of gratitude to all coordinators from Wenzhou
Medical University, for their support in the field work.

Author details
1Department of Epidemiology and Biostatistics, School of Public Health, Xi’an
Jiaotong University, Xi’an, Shaanxi 710061, China. 2Department of Preventive



Shi et al. BMC Public Health 2013, 13:1066 Page 9 of 10
http://www.biomedcentral.com/1471-2458/13/1066
Medicine, School of Environmental Science and Public Health, Wenzhou
Medical University, Wenzhou 325035, China. 3Department of Psychology,
School of Environmental Science and Public Health, Wenzhou Medical
University, Wenzhou 325035, China. 4The First Affiliated Hospital of Wenzhou
Medical University, No.2, Fu Xue Road, Wenzhou 325000, China.

Received: 6 April 2013 Accepted: 7 November 2013
Published: 12 November 2013

References
1. Friedman M, Rosenman RH: Association of specific overt behavior pattern

with blood and cardiovascular findings; blood cholesterol level, blood
clotting time, incidence of arcus senilis, and clinical coronary artery
disease. JAMA 1959, 169(12):1286–1296.

2. Friedman M, Rosenman RH: Overt behavior pattern in coronary disease.
Detection of overt behavior pattern A in patients with coronary disease
by a new psychophysiological procedure. JAMA 1960, 173:1320–1325.

3. Nabi H, Consoli SM, Chastang JF, Chiron M, Lafont S, Lagarde E: Type A
behavior pattern, risky driving behaviors, and serious road traffic
accidents: a prospective study of the GAZEL cohort. Am J Epidemiol 2005,
161(9):864–870.

4. Wang XM, Yang L, Zhang HY, Liu Y, Tang ZH, Wang J, Zheng YY, Dong AH:
Association of type-A behavior and personality with accident proneness
among drivers. Chin J Public Health 2012, 28(03):282–284.

5. Perry AR: Type A behavior pattern and motor vehicle drivers’ behavior.
Percept Mot Skills 1986, 63(2 Pt 2):875–878.

6. Magnavita N, Narda R, Sani L, Carbone A, de Lorenzo G, Sacco A: Type A
behaviour pattern and traffic accidents. Br J Med Psychol 1997,
70(Pt 1):103–107.

7. Di Pierro R, Sarno I, Perego S, Gallucci M, Madeddu F: Adolescent nonsuicidal
self-injury: the effects of personality traits, family relationships and
maltreatment on the presence and severity of behaviours. European
child & adolescent psychiatry 2012, 21(9):511–520.

8. Xiang B, Cao JH, Liu XX: Case control study on influencing factors of
injury among college students in Wuhan. Chin J Sch Health 2010, 31
(8):975–976.

9. Zhang JG, Ishikawa-Takata K, Yamazaki H, Ohta T: Is a Type A behavior
pattern associated with falling among the community-dwelling elderly?
Arch Gerontol Geriatr 2004, 38(2):145–152.

10. Niemcryk SJ, Jenkins CD, Rose RM, Hurst MW: The prospective impact of
psychosocial variables on rates of illness and injury in professional
employees. J Occup Med 1987, 29(8):645–652.

11. Fields KB, Delaney M, Hinkle JS: A prospective study of type A behavior
and running injuries. J Fam Pract 1990, 30(4):425–429.

12. Qin S, Lu Q: Correlation analysis of interpersonal violence tendency and
type A behavior of college students in non-public university. Chin J Dis
Contr ol Prev 2010, 14(10):956–958.

13. Junge A: The influence of psychological factors on sports injuries. Review
of the literature. Am J Sports Med 2000, 28(5 Suppl):S10–15.

14. Gregg RL, Banderet LE, Reynolds KL, Creedon JF, Rice VJ: Psychological
factors that influence traumatic injury occurrence and physical
performance. Work 2002, 18(2):133–139.

15. Zhuang MK, Bai HF, Xie XF: A Study on Risky Driving Behavior and
Related Factors. Acta Sci Nat Univ Pekin 2008, 44(3):475–482.

16. Li YZ, Wang ZG, Yin ZY, Zhu PF: The relationship of road accidents with
motorcyclists' riding behaviors, personality and attitudes towards safety.
Psychological Science 2008, 31(02):487–489.

17. Cole SR, Kawachi I, Liu S, Gaziano JM, Manson JE, Buring JE, Hennekens CH:
Time urgency and risk of non-fatal myocardial infarction. Int J Epidemiol
2001, 30(2):363–369.

18. Smith TW: Hostility and health: current status of a psychosomatic
hypothesis. Health Psychol 1992, 11(3):139–150.

19. Yan LL, Liu K, Matthews KA, Daviglus ML, Ferguson TF, Kiefe CI: Psychosocial
factors and risk of hypertension: the Coronary Artery Risk Development in
Young Adults (CARDIA) study. Jama 2003, 290(16):2138–2148.

20. Johnson CJ, Carter AP, Harlin VK, Zoller G: Student injuries due to
aggressive behavior in the Seattle public schools during the school year
1969–1970. Am J Public Health 1974, 64(9):904–906.

21. Neumann SA, Waldstein SR, Sellers JJ 3rd, Thayer JF, Sorkin JD: Hostility and
distraction have differential influences on cardiovascular recovery from
anger recall in women. Health Psychol 2004, 23(6):631–640.
22. MacDougall JM, Dembroski TM, Dimsdale JE, Hackett TP: Components of
type A, hostility, and anger-in: further relationships to angiographic find-
ings. Health Psychol 1985, 4(2):137–152.

23. Lewis TT, Everson-Rose SA, Karavolos K, Janssen I, Wesley D, Powell LH: Hostil-
ity is associated with visceral, but not subcutaneous, fat in middle-aged
African American and white women. Psychosom Med 2009, 71(7):733–740.

24. Lee DJ, Niemcryk SJ, Jenkins CD, Rose RM: Type A, amicability and
injury: a prospective study of air traffic controllers. J Psychosom Res
1989, 33(2):177–186.

25. Jiang ZL, Yang Q, Shao JM: Characterization of injured child psychology—
A case–control study. Chin J Pediatr 2004, 01:35–38.

26. Garrison CZ, McKeown RE, Valois RF, Vincent ML: Aggression, substance
use, and suicidal behaviors in high school students. Am J Public Health
1993, 83(2):179–184.

27. Karlberg L, Unden AL, Elofsson S, Krakau I: Is there a connection between
car accidents, near accidents, and type A drivers? Behavioral medicine
(Washington. DC 1998, 24(3):99–106.

28. Shi H, Yang X, Huang C, Zhou Z, Zhou Q, Chu M: Status and risk factors of
unintentional injuries among Chinese undergraduates: a cross-sectional
study. BMC Public Health 2011, 11(1):531–539.

29. Chen G, Smith GA, Deng S, Hostetler SG, Xiang H: Nonfatal injuries among
middle-school and high-school students in Guangxi, China. Am J Public
Health 2005, 95(11):1989–1995.

30. Li LM: Epidemiology. 5th edition. Beijing: The People’s Medical Publishing
House; 2003.

31. Zhang BY: The National Collaborative Study Group for TABP & CHD:
Psychophysiological Reaction in Cardiovascular Disease. Acta Psychologica
Sinica 1985, 3:314–321.

32. ZHANG SJ, Zhou QQ, Zhang RL, Shen MX, Wang XC, Xie XB, Du BJ, Zhang
RJ, Xiao SG, Li J, et al: Studies on relations between a type behavior and
the infection of choleithiasis. Chin J Behav Med Sci 2005, 14(3):217–219.

33. Bishai D, Trevitt JL, Zhang Y, McKenzie LB, Leventhal T, Gielen AC, Guyer B:
Risk factors for unintentional injuries in children: are grandparents
protective? Pediatrics 2008, 122(5):e980–987.

34. Barefoot JC, Larsen S, von der Lieth L, Schroll M: Hostility, incidence of
acute myocardial infarction, and mortality in a sample of older Danish
men and women. Am J Epidemiol 1995, 142(5):477–484.

35. Scherwitz LW, Perkins LL, Chesney MA, Hughes GH, Sidney S, Manolio TA:
Hostility and health behaviors in young adults: the CARDIA Study.
Coronary Artery Risk Development in Young Adults Study. Am J
Epidemiol 1992, 136(2):136–145.

36. Lemogne C, Nabi H, Zins M, Cordier S, Ducimetiere P, Goldberg M, Consoli
SM: Hostility may explain the association between depressive mood and
mortality: evidence from the French GAZEL cohort study. Psychother
Psychosom 2010, 79(3):164–171.

37. Leiker M, Hailey BJ: A link between hostility and disease: poor health
habits? Behav Med 1988, 14(3):129–133.

38. Everson SA, Kauhanen J, Kaplan GA, Goldberg DE, Julkunen J, Tuomilehto J,
Salonen JT: Hostility and increased risk of mortality and acute myocardial
infarction: the mediating role of behavioral risk factors. Am J Epidemiol
1997, 146(2):142–152.

39. Baker LJ, Dearborn M, Hastings JE, Hamberger K: Type A behavior in
women: a review. Health Psychol 1984, 3(5):477–497.

40. Thomas S, Acton C, Nixon J, Battistutta D, Pitt WR, Clark R: Effectiveness of
bicycle helmets in preventing head injury in children: case–control
study. BMJ 1994, 308(6922):173–176.

41. Thompson DC, Nunn ME, Thompson RS, Rivara FP: Effectiveness of bicycle
safety helmets in preventing serious facial injury. JAMA 1996, 276
(24):1974–1975.

42. Thompson DC, Thompson RS, Rivara FP, Wolf ME: A case–control study of
the effectiveness of bicycle safety helmets in preventing facial injury. Am
J Public Health 1990, 80(12):1471–1474.

43. Li ZY, Zhang YY, Huang HM, Zhou F, Huang HT, Su HJ, Gao SS: Risk factors
of bicycle traffic injury among middle school students in Yangpu district,
Shanghai: a case–control study. Chin J Public Health 2010, 26(12):1495–1496.

44. Connor J, Norton R, Ameratunga S, Robinson E, Civil I, Dunn R, Bailey J,
Jackson R: Driver sleepiness and risk of serious injury to car occupants:
population based case control study. BMJ 2002, 324(7346):1125.

45. Zhao M, Yu M, Cong LM, Zhong JM, Zhang XW, Xiao YY, Wang JY, Ye JJ, He
YF, Zhu KJ, et al: A case–control study on road traffic injuries in Zhejiang.
Chin Prev Med 2011, 12(03):256–258.



Shi et al. BMC Public Health 2013, 13:1066 Page 10 of 10
http://www.biomedcentral.com/1471-2458/13/1066
46. Day L, Voaklander D, Sim M, Wolfe R, Langley J, Dosman J, Hagel L,
Ozanne-Smith J: Risk factors for work related injury among male
farmers. Occup Environ Med 2009, 66(5):312–318.

47. Ker K, Edwards PJ, Felix LM, Blackhall K, Roberts I: Caffeine for the
prevention of injuries and errors in shift workers. Cochrane Database Syst
Rev 2010, 5, CD008508.

doi:10.1186/1471-2458-13-1066
Cite this article as: Shi et al.: Type A personality, hostility, time urgency
and unintentional injuries among Chinese undergraduates: a matched
case–control study. BMC Public Health 2013 13:1066.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study subjects
	Assessment of hostility and time urgency
	Assessment of traditional injury risk factors
	Statistical analysis

	Results
	1 Sociodemographic characteristics of cases and controls
	2 Type A behaviour pattern and sociodemographic variables
	3 Type A behaviour pattern and non-fatal unintentional injuries among undergraduates
	4 Hostility and non-fatal unintentional injuries among undergraduates
	5 Time urgency and non-fatal unintentional injuries among undergraduates

	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

