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Background: Distribution of platelet-activating factor 
acetylhydrolase (PaF-ah) in lipoproteins plays important roles 
in the onset of inflammation and atherosclerosis. We hypoth-
esized that women with pre-eclampsia (Pe), showing signs of 
inflammation and oxidative stress, and their fetuses have aber-
rations of PaF-ah activity and distribution.
Methods: Maternal and fetal plasma PaF-ah activity, high-
density lipoprotein (hDL)-associated PaF-ah (h-PaF-ah) and 
low-density lipoprotein (LDL)-associated PaF-ah (L-PaF-ah) 
were examined in women with Pe (n = 127) and in women 
with uncomplicated pregnancies (n = 88).
results: The neonates of women with severe Pe (n = 42) had 
significantly higher plasma PaF-ah, L-PaF-ah activities, and 
ratio of L-PaF-ah to h-PaF-ah activities than the neonates of 
women with normal pregnancies (n = 83). The mothers with 
severe Pe (n = 106) and their neonates presented a signifi-
cantly higher atherogenic index (aI) and triglyceride (TG)/hDL 
cholesterol (c) ratio than the control mothers and their neo-
nates. The ratio of L-PaF-ah to h-PaF-ah activities correlated 
positively with TG levels, TG/hDL(c) ratio, and aI and negatively 
with hDL(c) levels in the neonates of women with Pe.
conclusion: The neonates of women with severe Pe pre-
sented with a chronic inflammation status, increased oxidative 
stress, and unfavorable lipid changes, which may potentially 
link to related complications responsible for oxidative stress 
and inflammation in later life.

Pre-eclampsia (PE) is a major cause of morbidity and mor-
tality during pregnancy and childbirth. It is characterized 

by hypertension and an increased systemic inflammation 
response, potentially initiated by widespread endothelial dam-
age and dysfunction (1–3). Patients with PE also demonstrate 
an increased oxidative stress, enhanced platelet aggregation 
and coagulation, and a marked dyslipidemia (1,4–7).

Recent evidence suggests that human fetuses exposed to an 
unfavorable uterine environment might permanently change 
their physiology and metabolism, and the programmed 
changes might be the origins of a number of diseases in later 
life, including cardiovascular disease, diabetes, hypertension, 

and polycystic ovary syndrome (PCOS) (8,9). Exposure to PE 
has been shown to have an untoward effect in neonates on bio-
chemical risk factor markers for cardiovascular disease includ-
ing increased oxidative stress, enhanced plasma homocysteine 
and fibrinogen concentrations, and altered serum lipid profile 
(1,10,11). There have been reports that the offspring exposed 
to PE in utero had higher systolic blood pressure and weighed 
more during adolescence, and the incidence of PE in later 
pregnancies was increased (12,13).

Platelet-activating factor (PAF) is a biologically potent ether 
phospholipid generated by many types of cells including neu-
trophils, monocytes/macrophages, platelets, and endothelial 
cells (14). PAF-like oxidized phospholipids are oxidatively 
modified phospholipids that could be produced by oxida-
tive stress. Both PAF and PAF-like oxidized phospholipids 
are potent proinflammatory mediators, and production and 
accumulation of these phospholipids are associated with the 
onset of inflammatory diseases such as asthma, sepsis, cardiac 
infarction, cerebral ischemia, and hypertension (15). Levels of 
PAF and malondialdehyde in maternal and/or fetal plasma in 
PE were elevated (6,7,16), suggesting that PAF and oxidized 
lipids may contribute to the pathogenesis of PE.

PAF acetylhydrolase (PAF-AH) hydrolyzes and inactivates 
PAF and PAF-like oxidized phospholipids. Plasma PAF-AH, also 
known as lipoprotein-associated phospholipase A2, is mainly 
bound to low-density lipoprotein (LDL) with a small portion 
also being associated with high-density lipoprotein (HDL) (15). 
Several studies showed associations between altered PAF-AH 
levels and cardiovascular disease or risk (17,18) and the distri-
bution of PAF-AH in lipoproteins plays an important role in 
atherosclerosis (15,19,20). The alteration of PAF-AH activity is 
indicative of chronic inflammatory status (21,22). The elevation 
of LDL-associated PAF-AH (L-PAF-AH) activity creates the 
conditions required for the formation of atherogenic small dense 
LDL and increases lysophosphatidylcholine and oxidatively 
modified nonesterified fatty acids with proatherogenic bioactivi-
ties through the oxidized LDL (15). In contrast, HDL-associated 
PAF-AH (H-PAF-AH) activity, although present at low levels in 
plasma, has been consistently shown to play an antiatherogenic 
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role by helping to protect LDL from oxidation (15). It is now 
recognized that H-PAF-AH is the primary enzyme in HDL that 
is responsible for the hydrolysis of PAF and oxidized phospho-
lipids (23). Our recent studies have demonstrated that the ratio 
of L-PAF-AH to H-PAF-AH activities was increased in patients 
with PCOS, a syndrome characterized by chronic inflamma-
tion (24,25). It was suggested that the ratio of L-PAF-AH to 
H-PAF-AH activities might also represent a potential marker of 
inflammation and atherogenicity (15,21,24).

Increased PAF-AH activity has been found in the maternal 
plasma and placentas in patients with PE (26,27). However, the 
distribution of PAF-AH activity in lipoproteins in women with 
PE has not been reported yet, and the activity and distribution 
of the enzyme in fetal plasma is completely unknown. In this 
study, we hypothesized that women with PE, showing signs of 
inflammation and oxidative stress, and their fetuses would have 
aberrations of PAF-AH activity and distribution, which might 
contribute to the pathophysiology of PE and increased risk of 
cardiovascular disease in the patients and their offspring in later 
life. Therefore, we determined plasma PAF-AH, H-PAF-AH, 
and L-PAF-AH activities in maternal and fetal blood and ana-
lyzed the relationship between PAF-AH activities and clinical 
and metabolic parameters in patients with PE.

RESULtS
Clinical Characteristics of the Subjects
As shown in Table 1, the levels of BMI, systolic blood pres-
sure, and diastolic blood pressure were significantly higher in 
women with mild or severe PE as compared with healthy con-
trol women. Gestational age at sampling was lower in women 
with severe PE as compared with the controls or women with 
mild PE.

The mean fetal gestational age at delivery, birth height and 
weight of neonate, and Apgar score at 1 min were lower in the 
neonates of women with severe PE as compared with the neo-
nates of women with normal pregnancies or mild PE (Table 1). 
There were no significant differences in these parameters 
between the neonates of women with mild PE and the neo-
nates of women with normal pregnancies (P > 0.05).

Plasma Lipid Profiles
There were higher serum triglyceride (TG) levels, TG/HDL 
cholesterol (C) ratio, and atherogenic index (AI), and lower 
HDL(C) levels in women with severe PE as compared with the 
controls. Women with mild PE also had significantly higher 
plasma TG levels and TG/HDL(C) ratio as compared with the 
controls (Table 2).

The neonates from women with severe PE had higher plasma 
TG, total cholesterol (TC) and LDL(C) levels, TG/HDL(C) 
ratio, and AI as compared with the neonates of normal preg-
nancies, and higher plasma LDL(C) levels as compared with 
the neonates from women with mild PE (Table 2).

Plasma PAF-AH Activity and Its Distribution in Lipoproteins
As shown in Table 3, the neonates of women with severe PE had 
significantly higher plasma PAF-AH and L-PAF-AH activities 

and ratio of L-PAF-AH to H-PAF-AH activities as compared 
with the neonates of normal pregnancies. However, there were 
no significant differences in plasma PAF-AH, H-PAF-AH, or 
L-PAF-AH activities or the ratio of L-PAF-AH to H-PAF-AH 
activities among the mothers with mild PE, mothers with 
severe PE, and control mothers (P > 0.05) (Table 3).

Relationship Between PAF-AH Activity and Clinical and Metabolic 
Parameters in Women With PE and Their Neonates
Bivariate analysis showed that plasma PAF-AH and L-PAF-AH 
activities in women with PE correlated positively with TC  
(r = 0.339 and 0.345, respectively; P < 0.01), LDL(C) (r = 0.327 
and 0.340, respectively; P < 0.01), and HDL(C) (r = 0.189 and 
0.190, respectively; P < 0.05) levels and H-PAF-AH  activity 
correlated positively with TC levels (r = 0.202; P < 0.05). 
There was no significant correlation between H-PAF-AH 
activity and HDL(C) levels in the plasma of women with PE  
(r = 0.133; P > 0.05).

table 1. Clinical characteristics of mothers and neonates

Controls
Mild  

pre-eclampsia
Severe  

pre-eclampsia

Maternal data

 n 88 21 106

 Maternal age (y) 29.3 ± 4.9    30.8 ± 4.7    29.6 ± 5.8

 BMI (kg/m2) 27.0 ± 2.3 28.8 ± 2.3*    28.5 ± 3.2*

 SBP (mm Hg) 115.1 ± 10.2 142.7 ± 10.9* 164.1 ± 20.9*,**

 DBP (mm Hg) 73.6 ± 8.2 90.1 ± 7.8* 105.1 ± 14.2*,**

 Parity

  Nulliparous (%) 80.0 79.2 72.8

  Multiparous (%) 20.0 20.8 27.4

 HELLP (n) 0 0 3

 IUGR (n) 0 3 36

 Gestation at  
 sampling (wk)

38.4 ± 2.1    37.9 ± 2.9 34.8 ± 4.2*,**

Neonatal data

 n 83 13 42

 Gestational age (wk)  38.9 ± 0.67    38.0 ± 1.3 35.7 ± 3.1*,**

 <34 wk (n) 0 0 15

 <37 wk (n) 0 4 27

 Medications of  
 mothers

  MgSO4 (n) 0 0 27

  Steroids (n) 0 0 15

 Birth height (cm) 49.0 ± 1.9    49.0 ± 3.0 44.4 ± 4.9*,**

 Birth weight (g) 3,253 ± 403   3,098 ± 568 2,489 ± 675*,**

 Apgar score <7  
 at 1 min (n (%))

0 0 8 (19%)

Values are presented as mean ± sD.

DBP, diastolic blood pressure; heLLP, hemolysis, elevated liver enzymes, and low 
platelets (syndrome); IUGR, intrauterine growth restriction; sBP, systolic blood pressure.

*P < 0.05, compared with the control group; **P < 0.05, compared with the mild  
pre-eclampsia group. 
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In the venous cord plasma of pregnancies complicated by 
PE, the PAF-AH, L-PAF-AH, and H-PAF-AH activities cor-
related positively with plasma TC (r = 0.667, 0.653, and 0.639, 
respectively; P < 0.01), LDL(C) (r = 0.650, 0.649, and 0.552, 
respectively; P < 0.01), and HDL(C) (r = 0.493, 0.462, and 
0.597, respectively; P < 0.05) levels. The H-PAF-AH activity 
also correlated positively with placenta weight (r = 0.320; P < 
0.05) and negatively with the TG/HDL(C) ratio (r = −0.420; P 
< 0.01), and the TG/HDL(C) ratio and AI correlated negatively 
with neonate’s birth height (r = −0.527 and −0.783, respectively; 
P < 0.05) and weight (r = −0.446 and −0.571, respectively; P 
< 0.01), and the TG/HDL(C) ratio also correlated negatively 
with placenta weight (r = −0.397; P < 0.01).

DISCUSSION
Our major findings include the elevated plasma PAF-AH 
and L-PAF-AH activities, the increased ratio of L-PAF-AH to 
H-PAF-AH activities, and unfavorable proatherogenic lipo-
protein ratios in the neonates of women with severe PE. To 
our knowledge, this is the first study reporting on the relation-
ship between fetal plasma PAF-AH activity and distribution 
and PE.

The results of this study showing that L-PAF-AH and 
H-PAF-AH activities were positively correlated with LDL(C) 
and HDL(C) levels, respectively, in the venous cord plasma in 
women with PE, are in line with our previous reports in patients 
with PCOS (24,25). The elevation in the ratio of L-PAF-AH 
to H-PAF-AH activities might be associated with the increase 
in LDL(C) and/or decrease in HDL(C) levels. In addition, 

this study showed that the ratio of L-PAF-AH to H-PAF-AH 
activities was positively correlated with serum TG levels and 
the TG/HDL(C) ratio, suggesting that serum TG levels also 
affected the distribution of PAF-AH activity between LDL and 
HDL in the venous cord plasma in PE. An increased ratio of 
L-PAF-AH to H-PAF-AH activities has also been reported in 
several other types of patients, such as those with hypercho-
lesterolemia, combined hyperlipidemia or primary hypertrig-
lyceridemia (15,28), and those with atrial fibrillation or PCOS 
(21,24,25). The elevated ratio of L-PAF-AH to H-PAF-AH 
activities might be a reflection of enhanced proinflammatory 
and proatherogenic changes in these patients (15,21,24,25). 
Therefore, the increased ratio of L-PAF-AH to H-PAF-AH 
activities found in this study may reflect the chronic inflam-
mation status and increased oxidative stress in the neonates of 
women with severe PE.

It has been recognized that some adult chronic diseases 
including cardiovascular disease might be associated with 
early-life exposures. PAF-AH might be one of the risk fac-
tors. Indeed, several studies have demonstrated that altered 
PAF-AH levels or activities, indicative of chronic inflamma-
tion status and/or oxidative stress, are associated with cardio-
vascular disease or risk (21,22). For instance, Packard et al. 
(17) found increased levels of PAF-AH to be positively associ-
ated with the risk of coronary heart disease in a population 
of middle-aged men with hypercholesterolemia. There are 
reports that the distribution of PAF-AH in lipoproteins plays 
an important role in atherosclerosis (15,19,20). The elevation 

table 2. Lipid profiles in mothers and neonates with mild and severe 
pre-eclampsia

Pre-eclampsia

Controls Mild Severe

Mothers

 tG (mmol/l) 3.38 ± 1.35  4.58 ± 2.71* 3.98 ± 1.69*

 tC (mmol/l) 5.66 ± 1.06 6.04 ± 1.57 5.93 ± 1.55

 HDL(C) (mmol/l) 1.58 ± 0.42 1.44 ± 0.40 1.37 ± 0.48*

 LDL(C) (mmol/l) 2.95 ± 0.89 2.73 ± 1.08 3.01 ± 1.06

 AI 2.78 ± 1.13 3.42 ± 1.57 3.68 ± 1.57*

 tG/HDL(C) 2.28 ± 1.05  3.37 ± 1.69* 3.38 ± 2.28*

Neonates

 tG (mmol/l) 0.18 ± 0.08 0.36 ± 0.33 0.57 ± 0.35*

 tC (mmol/l) 1.57 ± 0.34 1.68 ± 0.42 2.03 ± 0.82*

 HDL(C) (mmol/l) 0.78 ± 0.18 0.68 ± 0.21     0.69 ± 0.35

 LDL(C) (mmol/l) 0.57 ± 0.20 0.62 ± 0.23        0.98 ± 0.57*,**

 AI 1.03 ± 0.31 1.59 ± 0.73 2.35 ± 1.19*

 tG/HDL(C) 0.26 ± 0.18 0.72 ± 1.13 1.41 ± 1.59*

Values are presented as mean ± sD.

aI, atherogenic index; c, cholesterol; hDL, high-density lipoprotein; LDL, low-density 
lipoprotein; Tc, total cholesterol; TG, triglyceride.

*P < 0.05, compared with the control group after correction for gestational age in 
neonates or gestational age at sampling in mothers; **P < 0.05, compared with the 
mild pre-eclampsia group after correction for gestational age.

table 3. PAF-AH activities in mothers and neonates with mild and 
severe pre-eclampsia

Pre-eclampsia

Controls Mild Severe

Mothers

 Plasma PAF-AH  
 (nmol/ml/min)

45.16 ± 13.54 49.36 ± 16.96 45.35 ± 14.64

 H-PAF-AH  
 (nmol/ml/min)

2.38 ± 0.95 3.04 ± 1.61 2.82 ± 1.44

 L-PAF-AH  
 (nmol/ml/min)

42.77 ± 12.86 46.32 ± 15.58 42.53 ± 13.57

 L-PAF-AH/ 
 H-PAF-AH

 19.25 ± 5.50  17.28 ± 5.51     17.29 ± 7.55

Neonates

 Plasma PAF-AH  
 (nmol/ml/min)

 13.47 ± 4.07  15.36 ± 4.55        17.75 ± 6.91*

 H-PAF-AH  
 (nmol/ml/min)

1.61 ± 0.58 1.71 ± 0.69       1.91 ± 1.01

 L-PAF-AH  
 (nmol/ml/min)

 11.83 ± 3.65  13.65 ± 3.98      15.77 ± 6.14*

 L-PAF-AH/ 
 H-PAF-AH

7.69 ± 1.91 9.30 ± 4.71       9.26 ± 3.48*

Values are presented as mean ± sD.

h-PaF-ah, hDL-associated PaF-ah activity; LDL, low-density lipoprotein; L-PaF-ah, 
LDL-associated-PaF-ah activity; PaF-ah, platelet-activating factor acetylhydrolase 
activity.

*P < 0.05, compared with the control group after correction for gestational age.
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of LDL-associated PAF-AH (L-PAF-AH) activity creates the 
conditions required for the formation of atherogenic small 
dense LDL and increases lysophosphatidylcholine and oxida-
tively modified nonesterified fatty acids with proatherogenic 
bioactivities through the oxidized LDL (15). Our study pro-
vides a potential link between altered PAF-AH levels and car-
diovascular risk factors of the fetus, i.e., the neonates of the 
patients (especially the neonates of women with severe PE) 
might present a chronic inflammation status, and/or increased 
oxidative stress, in addition to an unfavorable lipid profile, and 
thus increase susceptibility to inflammatory diseases such as 
future cardiovascular diseases in later life, although the long-
term effects of the increased ratio of L-PAF-AH to H-PAF-AH 
activities on the neonates of women with severe PE remain to 
be determined.

Ohshige et al. (29) reported increased PAF-AH activities 
in fetuses exposed to fetal growth restriction (venous cord 
plasma) as compared with appropriate growth for gestational 
age neonates. Our study showing variation of PAF-AH activi-
ties and distribution in the neonates of mothers with PE did not 
address whether there was any difference in PAF-AH activities 
between the neonates of the patients and neonates with growth 
restriction without PE. Further study including neonates with 
growth restriction without PE as controls will allow us to make 
such comparisons.

It has been reported that plasma PAF-AH activity was higher 
in women with PE (n = 7) than in gestational age-matched nor-
mal controls (n = 24) (27). However, in this study, we did not 
find significant differences in plasma PAF-AH or L-PAF-AH 
activities or the ratio of L-PAF-AH to H-PAF-AH activities 
among the women with mild PE, women with severe PE, and 
the controls. A study has shown that plasma PAF-AH activ-
ity decreased significantly in maternal plasma during the latter 
stages of pregnancy in several species (30). The inconsistency 
of the results may be due to factors such as sample size and the 
difference of gestational age at sampling.

In addition, our study showed that unfavorable proathero-
genic lipoprotein ratios, the TG/HDL(C) ratio, and AI were 
more pronounced in women with severe PE and their neonates 
than in the respective controls. The cord venous blood TG/
HDL(C) ratio and AI correlated negatively with the neonate’s 
birth height and weight, respectively, and the TG/HDL(C) 
ratio also correlated negatively with placenta weight in women 
with PE. The AI value represents ratio of “bad” cholesterol to 
“good” cholesterol in plasma, and increased AI is associated 
with increased risk of atherosclerosis, suggesting the poten-
tially increased risk of atherosclerosis for the women with PE 
and their offspring. The TG/HDL(C) ratio has been identified 
to be the best predictor of insulin resistance and LDL parti-
cle diameter (31). A significantly elevated TG/HDL(C) ratio 
has been found to be associated with insulin resistance and 
increased small, dense, LDL particles in patients with meta-
bolic syndrome and in women with PCOS (32). Because small, 
dense, LDL particles increase the susceptibility to augmented 
oxidation, and increased plasma lipid peroxides, including 
malondialdehyde levels, have been proven in patients with PE 

and their neonates (6,10), the elevated TG/HDL(C) ratio may 
contribute to increased oxidative stress in mothers with severe 
PE and their neonates. We speculated that the increased TG/
HDL(C) ratio and AI might be potentially linked to the patho-
genesis of PE and the increased cardiovascular risks in later life 
in the patients and their offspring.

We should point out that this study has some limitations. 
First, this study does not include women with chronic hyper-
tension but no PE. Therefore, it is possible for maternal hyper-
tension by itself to cause the neonatal changes. Second, based 
on the gestational age at delivery, it appears that most of the 
cases in this study are late-onset PE, which may be less relevant 
than early-onset disease. A control group that received medi-
cations such as magnesium sulfate and steroids would rule out 
the possible confounding effect of these agents.

In summary, this study showed that the neonates from 
women with severe PE have higher plasma PAF-AH and 
L-PAF-AH activities, higher ratio of L-PAF-AH to H-PAF-AH 
activities, and higher TG/HDL(C) ratio and AI than the neo-
nates from women with normal pregnancies, suggesting that 
the neonates of the patients might present a chronic inflam-
mation status, and/or increased oxidative stress, in addition to 
an unfavorable lipid profile. Whether these changes potentially 
link to the related complications responsible for the oxidative 
stress and inflammation in later life remains to be determined. 
These neonates born to women with PE deserve a closer clini-
cal follow-up later in life.

MEtHODS
Subjects
One hundred and twenty-seven women with PE during 2006–2010 
and 88 with uncomplicated pregnancies were studied, from whom 
55 and 83 fetal samples were obtained, respectively. All study par-
ticipants gave their informed consent and the study was approved by 
the institutional review board of the West China Second University 
Hospital, Sichuan University.

All patients with PE were recruited from the Department of 
Obstetrics and Gynecology of West China Second University Hospital 
at Sichuan University in Chengdu. PE was defined as systolic blood 
pressure of >140 mm Hg and/or diastolic blood pressure of >90 mm 
Hg on two occasions >6 h apart after 20 wk of gestation, plus protei-
nuria of >2+ (dipstick method) or >0.3 g/24 h; severe PE was defined 
as any one or more of the following occurring after the 20th week of 
pregnancy: (i) severe hypertension (systolic blood pressure >160 mm 
Hg or diastolic blood pressure >110 mm Hg); (ii) proteinuria >5 g/24 h 
or >3+ (dipstick method); (iii) oliguria <500 ml/24 h; (iv) cerebral irri-
tability or visual disturbances; (v) epigastric or right upper quadrant 
pain; or (vi) pulmonary edema (33). The control women with uncom-
plicated pregnancies were recruited from the above department of the 
hospital during the same period.

Exclusion criteria for cases and controls were chronic hypertension, 
diabetes mellitus before/during pregnancy, cardiac disease, autoim-
mune disease, renal disease, and multifetal gestation. Women taking 
drugs known to affect lipid metabolism were excluded. Women with 
fetal growth restriction and their neonate(s) in the control group were 
also excluded.

Subjects were sampled at the time of recruitment to the study in 
the third trimester before delivery. Blood samples were obtained 
after an 8–12 h fast. Fetal cord blood was obtained at time of lower 
uterine cesarean section from the umbilical vein. Blood samples for 
PAF-AH activities were collected in tubes containing EDTA and 
centrifuged at 1500g for 15 min within 2 h. Plasma aliquots were 
stored at −80 oC.
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Analysis of Plasma Lipid Profile
The concentrations of plasma TC, HDL(C), LDL(C), and TG were 
measured by enzymatic assay (Boehringer, Mannheim, Germany) 
using a Hitachi 7600-010 automatic analyzer. AI was calculated using 
the following equation: AI = (TC-HDL(C))/HDL(C) (34).

Measurement of Plasma PAF-AH, H-PAF-AH, and L-PAF-AH 
Activities
HDL fraction was separated by precipitating apoB-containing lipo-
proteins using the phosphotungstate-Mg2+ method (35,36). Plasma 
PAF-AH and H-PAF-AH activities were measured by the trichloroa-
cetic acid precipitation procedure as described previously (25). One 
unit of enzyme activity was defined as that which produced 1 nmol of 
acetate per minute per ml plasma at 37 oC. The intra- and interassay 
coefficients of variation for all measurements were < 3 and 5%, respec-
tively. L-PAF-AH activity was obtained by subtracting H-PAF-AH 
activity from plasma PAF-AH activity.

Statistical Analysis
Data are presented as mean ± SD. Differences in variables were evalu-
ated by ANOVA (least significant difference and Dunnett’s T3) among 
the groups. Variables with asymmetric distribution were evaluated by 
nonparametric tests (Kruskal–Wallis H test). χ2 analysis was used to test 
deviations of parity between patients and controls. ANCOVA was used to 
estimate the differences of lipid parameters and PAF-AH activities among 
groups after correction for gestational age in neonates or gestational age 
at sampling in mothers. Correlations were performed using Pearson’s 
coefficient of correlation. A value of P < 0.05 was considered to be statis-
tically significant. All statistical analyses were performed using Statistical 
Program for Social Sciences (SPSS) 13.0 for Windows (Chicago, IL).
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