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ABSTRACT 

 
Background: Hypertensive disorders in pregnancy can increase mortality due to serious complications such as 
bleeding and infection. Also, some studies have reported an association between preeclampsia and seasonal 
variation. The aim of this study was to investigate association between seasonal patterns and preeclampsia. 
Methods: This cross sectional study was done on 455 pregnant women next to twenty weeks (205 of those were 
with preeclampsia and 250 people were without it) admitted to the maternity Imam Ali hospital between 2008 
and 2013. Data such as demographic characteristics and disease collected of medical records on file and enter 
SPSS 20 software and analysis by Fisher's exact test, Mann–Whitney U and simple and multiple logistic 
regression. 
Results: The results showed that the highest incidence of preeclampsia is in the fall (21.31%) and then in the 
winter (78.28 percent). Chi-square test results showed that the preeclampsia had significant relationship whit 
experience (p<0.05) (abortion, diabetes, and hypertension and multi pregnancy). T-test results showed that the 
mean maternal age, gestational age and birth weight were 28.61±6.00 (year) and 35.75±3.50 (week) and 
2600.73±841.28 (gr) in those who had preeclampsia. 
Conclusion: Understanding the relationship between weather patterns and preeclampsia can be helpful in 
identifying triggers preeclampsia may be taking preventive measures and treatment of pregnant women 
susceptible to serious complications can help the mother and fetus threaten to reduce. 
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1- INTRODUCTION 

 
Reviews about the complications of high blood pressure during pregnancy back to before the time of 

Hippocrates, who is known as seizures pregnancy  )1(  Hypertensive disorders in pregnancy can cause serious 
complications such as bleeding and infection in the context of increased mortality with (2-4). Approximately 5-
10% of the pregnancies are complicated  )5(   

Every year, more than 5000 of thousands of women worldwide die from pregnancy. Almost 50,000 cases, the 
cause of preeclampsia and its complications (6-9). Preeclampsia in low-income countries, especially in Asia and 
Africa is 100 to 200 times higher than in Europe and North America  )8( . Sporadic studies have been performed in 
Iran  1-8% of the incidence of preeclampsia  )6( but in a study of 12 percent is estimated Qods hospital(7). The 
potential consequences of maternal preeclampsia much that can be used to DIC, intracranial hemorrhage, retinal 
detachment, pulmonary edema, liver rupture, placental detachment maternal deaths(10) renal failure (11), 
Syndrome HELLP (hemolysis, elevated liver enzymes, and low platelets)(12) , bleeding in the brain (13) and 
preterm delivery(14) noted. Despite decades of extensive research, the initiation or exacerbation of hypertension in 
pregnancy is still not clear and the problem is still not solved the main problem in the field of medicine, obstetrics 
(5, 10). Factors such as nulliparity, age, race (15, 16) problems of genetics, environmental factors, multiple 
influences on blood pressure during pregnancy and social classes are low even with the controlling factors of race, 
hypertension in is more common (7). In some other studies, obesity, working mother, a sister with a history of 
preeclampsia, chronic hypertension, diabetes, urinary tract infection, and the blood, low education and maternal 
smoking during pregnancy contributes to high blood pressure (3, 4, 17). Also, some studies have reported an 
association between preeclampsia and seasonal variation. In a study conducted by Magnus et al showed that 
mothers whose children were born in the summer, less risk for preeclampsia were compared with births months 
(18). While the results of other studies have reported an association between seasons and is preeclampsia (19, 20). 
With regard to the lack of information on the relationship between seasons and preeclampsia in various studies the 
researchers decided to investigate the relationship between seasonal patterns in preeclampsia research design. 
 

2- METHODS 

 
This cross sectional study was conducted in Imam Ali Hospital of the 2010-2014 in Amol (Amol, city in 

Mazandaran province, the north of Iran has the population of 500000 individuals) on 205 mothers with 
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preeclampsia and 250 women without preeclampsia. This study was approved by the ethics committee of 
Mazandaran University of Medical Sciences, by reviewing medical records, which includes demographic data 
characteristics (age, gestational age number of delivery, abortion) the records of the disease (diabetes, 
hypertension), respectively, were collected. Check list for the content validity of gynecologists and midwives 
was 10. Sampling adequacy based on two-sided significance level of 5% α = and test power of 80% (d =0.3) 
formula to determine the sample size was 455. Diagnostic criteria for preeclampsia of Obstetricians and 
Gynecologists, systolic blood pressure greater than mmHg140 and diastolic blood pressure over mmHg 90 after 
20 weeks, with proteinuria greater than mg / L300 24-hour urine or serum proteins mg30 or more of the urine 
that be prepared for at least 6 hours (7). Inclusion criteria for this study included all pregnant women who will 
be pregnant after twenty weeks that the diagnostic criteria for preeclampsia in the hospital between 92-88 who 
have had complete medical records. Data collected by SPSS 20 software using descriptive statistics, chi-square, 
Fisher's exact test, independent t-test, Mann-Whitney, multiple logistic regression (adjusted) were analyzed. 
Significance level p <0.05 were considered. 
 

3- FINDINGS 
 
Overall, among 455 pregnant women, 205 men and 250 women without preeclampsia had preeclampsia. 

The average age of women 26.97 (SD=5.90) (CI 95: 26.43- 27.51) years, mean gestational age of 37.13 
(SD=3.50) (CI 95: 36.82- 37.46) week, the average number of children live 0.48 (SD=0.67) (CI 95: 0.42- 0.54) 
and the average number of pregnancies, 1.62 (SD=0.83) (CI 95: 1.55- 1.70) was. Most patients admitted with 
pre-eclampsia in the autumn with a 31.21%, and then in the winter (28.78%), respectively. The t-test showed 
that the mean maternal age, gestational age and birth weight in those with preeclampsia, was respectively 28.61 
(SD= 6.00), 35.75 (SD= 3.50) and 2600.73 (SD=841.28). According to the results of the Mann-Whitney test 
revealed statistically significant association between preeclampsia with no parity and parity (Table 1). Chi-2 test 
results showed that the abortion preeclampsia, diabetes, hypertension and gestational delivery was a significant 
correlation (Table 2). Also according to the modified logistic regression model was found to increase with age, 
reduced risk of preeclampsia (CI95: 0.89-.096, P<0.001, OR= 0.93). On the other hand, was determined for each 
week of gestational age increases the risk of preeclampsia rises (CI95: 1.23-1.47, P=0.001, OR= 1.34). 

 

Table 1: Compared to non-pregnant and pregnant women with pre-eclampsia profile 

  
  
  
  
  
  
  
 

 

 

 

 

 

 

Table 2: Relationship between preeclampsia and some variables 
variable Preeclampsia P 

Yes No 

Abortion Yes 30 175 0.017 

No 19 231 

Diabetes 

Experience 

N 

Yes 9 196 0.035 

No 3 247 

Blood Pressure 

Experience 

N(%) 

Yes 8 197 0.002 

No 0 250 

Multi 

pregnancy 

Single 194 250 0.001 

Twin 11 0 

Baby gender male 112 124 0.285 

female 93 126 

Season spring 31 60 0.046 

summer 51 58 

fall 64 56 

winter 59 76 

Variables  Preeclampsia Non-Preeclampsia P 

Age(year)
*   28.61±6.00 25.62±5.46 P<0.001 

Abortion 

Experience 

N(%) 

Yes 

No 
30 (%14.63) 

175 (%85.37) 

19 (%7.60) 

231 (%92.64) 

0.017 

Diabetes 

Experience 

N(%) 

Yes 

No 

9 (%4.39) 

196 (%95.61) 

3 (%1/20) 

247 (%98.80) 

0.035 

Blood Pressure 

Experience 

N(%) 

Yes 

No 

8 (%3.90) 

197 (%96.10) 

0.00 (%0.00) 

250 (%100) 

0.002  

Pregnancy Age
   35.75±3.50 38.28 ±3.07 P<0.001 

Alive baby count  0.44±0.65 0.51±0.68 0.283 

Pregnancy count   1.67±0.93 1.58±0.73 0.282 

Weight(gr)  2600.73±841/28 3398.12±1911.72 P<0.001 
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4- DISCUSSION 

 
Articles on the effects of seasonal changes in preeclampsia have access to consistent results while the 

understanding of the relationship between climate patterns and preeclampsia can be useful in identifying risk 
factors for preeclampsia (21). While one interpretation is that the loss of water in the body protects the brain 
from developing seizures (22). Reduced preeclampsia could be justifiable in this season and warm season with 
the loss of fluid in the middle can have a protective role in eclampsia (23). The findings of this study showed 
that seasonal variation is significantly related to preeclampsia and the associated increase in favor of pre-
eclampsia in the colder seasons of the year is compatible with the above explanation. The highest incidence of 
preeclampsia in autumn (31.21%) and then in the winter (28.78%) and the lowest incidence is in the spring. In a 
study by the blessed and partners in Zahedan, the largest chapter of preeclampsia with probability (54.9 percent) 
fall was reported (7). In a study conducted by Wellington et preeclampsia along with the cold season (winter), 
since it has been reported (22). Shental findings et al showed that a higher incidence of preeclampsia in winter 
than in summer is (24). The study was conducted in Sweden had similar findings the incidence of preeclampsia 
in winter than in other seasons of the year, almost double the reported it was further reported that the cause of 
preeclampsia in winter could be due to low levels of vitamin D in the season (25). Since the pathophysiology of 
preeclampsia is vasoconstriction the increased incidence of preeclampsia in the cold and wet years may be due 
to the effect of temperature and humidity on vasoconstriction (21). Regarding the relationship between 
dehydration and its protective effect on seizures, seems to perform studies that examine the relationship between 
these factors for preeclampsia are more accurate to be useful. Despite findings that are consistent with the 
results of the present study was some studies showed no effect on the incidence of preeclampsia as in the study 
by Zahiri server in Rasht was no association between preeclampsia and eclampsia with the observed (20). This 
lack of correlation may be due to the similarity of the season in northern Iran. In a study by Phillips and 
colleagues conducted between the months of admission and there was no significant association between 
preeclampsia (19). In a study conducted by Subramaniam in India as a result of seasonal changes in 
preeclampsia was investigated. In this study, although the relationship between climatic factors and the risk of 
eclampsia, but weather conditions showed no significant association with preeclampsia (21).  While the study 
was conducted by Magnus et al mothers of children who were born in the summer of lower risk for 
preeclampsia were compared with births months (18). This relationship may be due to the protective effect of 
moderate dehydration due to heat loss is the cause of seizures. The results of the present study, preeclampsia 
was significantly associated with abortion and childbirth twin. Mostello  et al (2008) also raised the twin risk of 
preeclampsia (26). In this Alkaff et al (2011) have multiple risk for preeclampsia was 3.2 times higher (27), 
which was consistent with the results of the present study. In this study, a history of diabetes and hypertension 
and preeclampsia was significantly associated with the results Shiozaki et al (2012) were consistent. In a study 
of risk factors for preeclampsia, diabetes Shiozaki also been reported (28). Lecarpentier et al (2013) also in 
women with chronic hypertension before pregnancy increased the risk of preeclampsia, which was consistent 
with the results of the present study (29). The results showed that with increasing age, the risk of preeclampsia is 
reduced. But based on results Magnus and (2001), women over 35 are at greater risk of developing preeclampsia 
(18). Also based on the results for each week of gestational age increases, it increases the risk of preeclampsia 
1.34 Mostello also suggests that 89.6 of preeclampsia and gestational age less than 36, and it occurs (26). Also 
based on the results of twin increases the risk of preeclampsia. Of al-Kafi et al (2011) also showed that multiple, 
3.2-fold increased risk of preeclampsia (27). The study also found a significant association between birth weight 
and the infants whose mothers had preeclampsia and eclampsia, with less weight compared with the control 
group. In this study of Mosayyebi et al (2004) is one of the factors influencing low birth weight, pre-eclampsia 
and eclampsia were reported (30). In this study, a history of diabetes and hypertension was significantly 
associated with preeclampsia. Shiozaki et al (2012) (28) also showed that diabetes is a risk factor for 
preeclampsia. This Lecarpentier et al (2013) showed that in women with chronic hypertension before pregnancy 
increases the risk of preeclampsia (29). 
 

5- Study limitations 

This study and the selection of a city may limit the generalizability of the results. Also, due to incomplete 
records, in this study the use of BMI as an important factor in blood pressure was observed in the results, 
therefore, it is suggested that a similar study done in the larger community. 
 

6- Conclusion 
Understanding the relationship between weather patterns and the risk of preeclampsia can be useful in 

understanding the factors driving the risk of preeclampsia, and a better understanding of the pathophysiology of 
this problem help. The results of this study can be programmed to perform preventive measures and treatment of 
pregnant women prone help and serious complications that threaten the mother and baby. 
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