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Abstract 

Background 
Suicidal attempt is an important phenomenon among pregnant women in Iran. This study was 
designed to determine the epidemiological status and risk factors of suicidal attempts by poisoning in 
pregnant women. 

Materials and Methods 

All pregnant women who were referred to the poisoning department of Imam Reza Hospital 
(Mashhad, Iran) from November 2016 to November 2017, were evaluated in terms of suicidal 

attempts. Cases of poisoning with a suicidal intent were included in the study after obtaining informed 
consent. A checklist, including the baseline characteristics, risk factors, and underlying causes of 
suicide, was completed for every participant anonymously. After regaining consciousness, the 
participants were interviewed by a psychiatrist in the consultation room for 20 minutes, and the 
underlying psychiatric disorders, mood disorders, stressors, and suicidal thoughts were evaluated. 
Finally, the collected data were analyzed using SPSS software (version 16.0). 

Results 

Among 40 pregnant women evaluated in this study, 87.5% did not have a stable job or income, 55% 
had difficult living conditions, 45% suffered from sleep disorders, 45% had suicidal thoughts, and 

42.5% reported addiction in husband. In addition, 32.5% of women had a history of depression, 
32.5% had previous suicidal attempts, 32.5% had abortion thoughts, 20% had a family history of 
suicide attempt, 17.5% were addicts, and 17.5% had a history of self-injury. 

Conclusion 

This study indicated that the most important factors associated with suicidal attempts by poisoning in 
pregnant women include lack of job and income, difficult living conditions, and history of psychiatric 
problems and addiction. 
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1- INTRODUCTION 

     Suicide is the deliberate act of ending 

one’s own life (1). Today, in many parts of 

the world, the number of suicides has 

increased. According to available statistics, 

suicide is the third cause of death in the 

age group of 15 to 24 years and the fourth 

cause of death in the age group of 10 to 14 

years (1). Currently, the highest suicide 

rate is reported in the age group of 15-40 

years, which is the most reproductive age 

range in women (1). Childbirth is one of 

the main goals of forming a family, and 

pregnancy is a very important stage in 

every woman’s life. Evidence shows that 

during pregnancy, women feel most 

satisfied with themselves, which stems 
from a sense of hope for the future.  

On the other hand, emergence of violent 

behaviors, such as self-harm and suicidal 

attempts during pregnancy, is a devastating 

phenomenon at both personal and social 

levels. Therefore, understanding the 

underlying factors resulting in this 

phenomenon is of particular importance. 

People's easy access to dangerous 

substances is another important factor 

associated with the increase in self-harm 

behaviors. Simple purchase of over-the-

counter medications and availability of 

dangerous toxins and medications in 

unlicensed centers, such as herbal 

medicine stores, encourage people who are 

indecisive about committing suicide. In 

fact, easy access causes an increase in the 

prevalence of fatal complications (2). 

These findings underline the importance of 

identifying and preventing easy access to 

over-the-counter medications. One of the 

most important measures in preventing 

suicide is to screen for mental disorders 

from an early age and to identify the risk 

factors in order to eliminate or control 

them. Therefore, allocation of funding and 

research resources to screening programs 

is very important. Previous research has 

mostly focused on the risk factors and 

prevalence of suicide, while screening 

issues have not been addressed (3). 

Available resources indicate that the 

frequency of suicide among pregnant 

women is increasing in Iran. Various risk 

factors are involved in the increased rate of 

this phenomenon, such as underlying 

mental and mood disorders, environmental 

stress, partner’s inadequate attention, 

unwanted pregnancy, inappropriate age of 

pregnancy, genetic factors, cultural factors, 

and physical disorders (4, 5). Another 

important factor is the person’s inability to 

solve problems, which leads to increased 

anxiety and reinforcement of suicidal 

ideation and impulsive behaviors in 

women who are at the reproductive age; 

this highlights the need for essential skills 

training before marriage and preparation 

for pregnancy. Generally, development of 

a positive attitude towards life and 

highlighting its meaningfulness through 

anxiety management skills training can 

help reduce violent behaviors, including 

suicide. Also, recognition of risk factors 

and probable harmful behavior is 

necessary (6). Therefore, this study aimed 

to determine the epidemiological status of 

suicidal attempts by poisoning and its risk 
factors in pregnant women.  

2- MATERIALS AND METHODS 

       In this study, pregnant women with a 

diagnosis of poisoning, who were referred 

to the toxicology department of Imam 

Reza Hospital, Mashhad, Iran, between 

November 2016 and November 2017 were 

investigated regarding suicidal attempts. 

Then, cases of poisoning with suicidal 

intention were identified after regaining 

consciousness, and informed consents 

were obtained. Inclusion criteria included 

pregnant women with diagnosis of   

intentional poisoning and complete 

awareness and informed consensus; 

exclusion criteria included unintentional 

poisoning. A checklist containing all the 

baseline characteristics, underlying factors 

for suicide, status of employment and 

income, main cause of suicide (from her 
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own perspective), and purpose of suicide 

was completed for every participant 

anonymously. Finally, the participants 

were examined by a psychiatrist and 

interviewed for 20 minutes. The 

psychiatric section of the questionnaire, 

including psychiatric disorders, mood 

disorders, underlying stressors, possible 

suicidal thoughts, and time taken for 

making a decision, was completed via 

interviews with women and their families. 

Interviews were usually conducted in the 

counseling room of the poisoning ward 

immediately after the subject’s level of 

consciousness had improved. The 

collected data were analyzed using SPSS 

software (version 16.0). To describe the 

data, descriptive statistics, including 

central tendency indicators, dispersion, and 

frequency distribution, were measured. P-

value less than 0.05 was statistically 

significant. 

3- RESULTS 

       In this study, 40 pregnant women, 

who had attempted suicide by poisoning, 

were evaluated using a checklist and 

psychiatric interview. The age range of the 

participants was 16 to 38 years, with an 

average of 24+ 0.376 years. Three women 

(7.5%) were Afghan citizens, and two 

(5%) were children of divorce. The 

findings showed that four (10%) women 

had a history of chronic diseases, including 

hypothyroidism and diabetes (Table.1). 

Three (7.5%) women had recently lost a 

close relative. One (2.5%) woman was 

sexually abused by a man other than her 

spouse. Overall, 18 (45%) participants had 

a stable lifestyle, while 22 (55%) women 

had difficult living conditions (Table.2). 

Based on the findings, seven (17.5%) 

women had a history of self-injury, eight 

(20%) had a family history of suicide, 

seven (17.5%) had a history of drug abuse, 

and 17 (42.5%) reported their spouse’s 

history of substance abuse. Based on the 

findings, 18 (45%) women showed great 

interest in having a child, 12 (30%) 

showed moderate interest, and 10 (25%) 

showed little interest. Moreover, 18 (45%) 

women had sleep disorders and were 

dissatisfied with their sleep quality. On the 

other hand, 13 (32.5%) women had a 

history of depression (Table.3), seven 

(17.5%) had thoughts of harm to the fetus, 

and 13 (32.5%) had abortion thoughts. The 

main cause of suicide was reported to be 

marital conflict (22 women; 55%), leading 

to abortion in four (10%) cases. Other 

factors included remarriage of the spouse, 

forced marriage, abuse by the spouse after 

alcohol abuse, being controlled by the 

spouse and relatives, feelings of guilt due 

to extramarital relationship, and pregnancy 

during the engagement period. Regarding 

the purpose of suicide, 19 (47.5%) women 

stated that they sought attention or 

revenge. Nineteen (47.5%) women 

considered suicide as the ultimate solution 

to their problems, while two (5%) women 

had no goals (Table.4). Overall, 17 (42.5 

%) women were primigravida, 19 (47.5%) 

women were in the first trimester of 

pregnancy, 13 (32.5%) were in the second 

trimester, and eight (20%) were in the third 

trimester. In terms of drug use for suicidal 

purposes, opioids, sedative hypnotics and 

muscle relaxants, antidepressants, and 

different types of pesticides were used by 

17 (42.5%), 5 (12.5%), 5 (12.5%), and 5 

(12.5%) women, respectively; also, 11 

(27.5%) women used other drugs or 
several drugs at the same time. 

 Table-1: Frequency of suicide history and suicidal ideation at the same time in patients under study 

       Suicidal thoughts Had a history of suicide Had no history of suicide 

  ideaHad suicidal     10 people (25%) 8 people (20%) 

Had  no suicidal idea 

 3 People (7.5%) 19 people (47.5%) 

(32.5%)13 people  27 people   (67.5%) 

40 people (100%) 
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      Table-2: Frequency of turbulent life and suicidal ideation at the same time in patients under study 

  Suicidal  thoughts Have difficult living conditions Have no difficult living conditions 

Suicidal idea Have 12 people (30%) 6 people (15%) 

No suicidal idea 

10 people (25%) 12 people (30%) 

22 people (55%) 18 people (45%) 

40 people (100%) 

 

Table-3: Frequency of difficult living conditions history and history of depression at the same time in 
patients under study 

History of 

depression 
There is history 

of   difficult living conditions 
There is no history of 

difficult living conditions 

There is history of depression 9 people (22.5%) 4 people (10%) 

There is no history of depression 

13 people (32.5%) 14 people (35%) 

22 people (55%) 18 people (45%) 

40 people (100%) 

 
 
Table-4: Frequency of suicidal decision-making and suicidal thoughts at the same time in patients under 
study 

Suicidal thoughts Immediate Decision Decision with previous plan 

 Have Suicidal idea 9 people (22.5%) 9 people (22.5%) 

Have no Suicidal idea 

18 people (45%) 4 people (10%) 

27 people (67.5%) 13 (32.5%) 

40 people (100%) 

 

4- DISCUSSION 

       Present study aimed to determine the 

epidemiological status of suicidal attempts 

by poisoning and its risk factors in 

pregnant women. This study showed that 

the most important factors associated with 

suicidal attempts by poisoning in pregnant 

women were lack of employment and 

income, difficult living conditions, history 

of psychiatric problems such as sleep 

disorders, history of depression, and 

history of suicide and suicidal ideation 

(Table.1). In this regard, Zhang et al. in 

2018 (3) compared two screening methods. 

In the diagnostic code method, out of 196 

pregnant women with positive screening 

for suicidal behaviors, 49 (76%) showed 

suicidal behaviors. On the other hand, in 

the natural language processing (NLP) 

method, among 486 pregnant women with 

positive screening for suicidal behaviors, 

146 (36%) showed definite suicidal 

behaviors. In another study by Azturk et 

al. from Izmir, Turkey in 2018 (7), the 

medications abused for suicide in nine 

pregnant women included analgesics, 

rodenticides, valsartan, 

hydrochlorothiazide, amlodipine, 

amoxicillin, ergotamine, iron supplements, 

and multivitamins, respectively, and is not 

in line with our study. Moreover, in a 

study by Supraja et al. (2016), 462 

pregnant women with a gestational age of 

< 20 weeks were evaluated, 35 of whom 

(7.6%) had committed suicide. The 

predictive factors for suicide included low 

age, middle socioeconomic status, low 

social support, domestic violence, 

depression symptoms, and history of 

suicide which is agreement with our study 

to some extent (8). In addition, a study by 

Gelaye et al. in 2016 (9), highlighted the 

importance of sleep disorders. In this 
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cross-sectional study conducted on 1298 

pregnant women at 24-28 weeks of 

gestation, 17% reported having a low sleep 

quality which is consistent with our study. 

Moreover, 10.3% of the participants had 

depression, and 8.5% had suicidal ideation. 

A correlation was observed between sleep 

disturbances and suicidal thoughts. In a 

review of epidemiological studies by Bizu 

Gelaye et al. in 2016 (10), 57 out of 2,626 

articles were selected. Overall, 20 articles 

focused on prevalence studies, 26 articles 

studied the associated risk factors, 21 

articles studied suicidal thoughts, and five 

articles studied screening methods. Their 

review showed that pregnant women are 

more susceptible to suicidal ideation than 

the general population. They mentioned a 

number of risk factors, including the 

partner’s violent behaviors, less than 12 

years of education, and depressive 

disorders; accordingly, they emphasized 

on the need for screening. Additionally, in 

a study by Rodriguez et al. (2017) (11), the 

prevalence of suicidal thoughts in pregnant 

women with HIV was evaluated in South 

Africa. Of 673 pregnancies, 39% reported 

risk factors, such as partner violence, 

stigma, and extraneous relationships. 

Based on the findings, the prevalence of 

suicidal ideation among these women was 

higher than that reported in HIV-negative 
women.  

Taylor et al. in 2016 (12) examined the 

correlation between psychotic and bipolar 

disorders and self-harm behaviors. A total 

of 420 pregnant women with 

schizophrenia and related disorders, 

bipolar disorder, and other psychiatric 

disorders were evaluated by NLP and free 

text methods. Overall, 103 (24.5%) women 

had suicidal ideation, 33 of whom (7.9%) 

exhibited self-harming behaviors. Also, 

self-harming behaviors seem to be 

associated with a history of similar 

behaviors in the past two years, young age, 

and smoking cigarettes. It is suggested to 

conduct further studies using more 

screening methods. Also, there is a need 

for training and designing appropriate 

policies, such as certification for marriage 

and pregnancy. According to the results, 

there is a serious need for screening 

studies. It is recommended to identify 

people with risk factors from early 

childhood and before marriage by 

completing relevant questionnaires and 

conducting further interviews in the initial 

stages of referral to health centers. 

Moreover, people with personality 

disorders, especially borderline and 

antisocial personality disorders, who are 

susceptible to suicide, bipolar disorder, 

major depression, impulse-control 

disorder, schizoaffective disorder, panic 

disorder, posttraumatic stress disorder, and 

attention deficit-hyperactivity disorder, 

should be screened via interviews in order 

to initiate psychological and therapeutic 

interventions.  

4-1. Study Limitations  

The present study had some limitations. 

First, some patients avoided giving honest 

answers to some questions due to family 

and social limitations. Second, the duration 

of hospitalization in the poisoning ward 

was short, and some cases were discharged 

from the hospital with their personal 

consent or without informing the 

researcher. Third, our inability to further 

examine personality or psychiatric 

disorders because of the short duration of 

admission and failure to follow-up women 

and their families (when they were referred 

to the psychosomatic section) are among 

other limitations of this study. Finally, we 

were unable to study the role of domestic 

violence against pregnant woman as one of 

the predisposing factors due to women’s 

fear of the consequences. 

5- CONCLUSION 

      This study indicated that 47.5% of 

suicide via poisoning in pregnant women 

was in the first trimester of pregnancy. The 

most common drugs which was used for 
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suicide in order of frequency were opioid, 

sedative hypnotics, muscle relaxant, 

antidepressant and pesticides. The most 

important factors associated with suicidal 

attempts by poisoning in pregnant women 

include lack of job and income, difficult 

living conditions, history of psychiatric 

problems such as sleep disorders, history 

of depression, and history of suicide and 

suicidal ideation. And addiction in 

husband and herself.    

6- CONFLICT OF INTEREST: None. 

7- ACKNOWLEDGMENT 

We appreciate the pediatric and toxicology 

ward staff. 

8- REFERENCES  

1. Sadok VA. Kaplan and Sodok synopsis of 
psychiatry 11th ed 2017. 2651-78. 

2. Shenai N, Shulman J, Gopalan P, Cheng E, 
Cerimele JM. Fetal Outcomes in Intentional 
Over-the-Counter Medication Overdoses in 

Pregnancy. Psychosomatics. 2018; 59(4):400-
404. doi: 10.1016/j.psym.2017.11.007.  

3. Qiu-Yue Zhong, Elizabeth W. Karlson, Bizu 
Gelaye, Sean Finan, Paul Avillach, Jordan W. 
Smoller, et al. Screening pregnant women for 
suicidal behavior in electronic medical 
records: diagnostic codes vs. clinical notes 
processed by natural language processing . 
BMC Med Inform Decis Mak. 2018; 18: 30.  
Published online 2018 May 29. 

4. Emamiafshar N, Jalilvand P, Delavar B, 
Radpouyan L, Azemikhah A, Valafar S. 

National maternal surveillance system. 
Tehran: Tandis Publication; 2006.  

5. Gholami-Taramsari M. Ten-year Evaluation 
of Maternal Mortalities in Kohgiluyeh and 
Boyerahmad Province. Knowledge & Health 
Journal 2008; 3(2): 33-7. 

 

 

 

 

6. Tahereh Mokhtaryan, Zahra Yazdanpanahi, 
Marzieh Akbarzadeh, Sedigheh Amooee, 
Najaf Zare. The impact of Islamic religious 
education on anxiety level in primipara 
mothers. J Family Med Prim Care. 2016; 5(2): 
331-7. 

 7. Ozturk Z, Ugras K. Pregnancy outcomes 
after suicide attempts by self-poisoning and 
drug overdose: experience of a clinical 

pharmacology consultation service in Izmir, 
Turkey. J Obstet Gynaecol. 2018 Mar 14:1-3. 
doi: 10.1080/01443615.2017.1419463  

8. Supraja TA, Thennarasu K, Satyanarayana 
VA, Seena TK, Desai G, Jangam KV, et al. 
Suicidality in early pregnancy among 
antepartum mothers in urban India. Arch 
Womens Ment Health. 2016; 19(6):1101-8. 
doi: 10.1007/s00737-016-0660-2. Epub 2016 
Aug 26.  

9. Gelaye B, Addae G, Neway B, Larrabure-
Torrealva GT, Qiu C, Stoner L, et al. Poor 

sleep quality, antepartum depression and 
suicidal ideation among pregnant women. J 
Affect Disord. 2017; 209:195-200. doi: 
10.1016/j.jad.2016.11.020. Epub 2016 Nov 18. 

10. Bizu Gelaye, Sandhya Kajeepeta, Michelle 
A. Williams. Suicidal Ideation in Pregnancy: 
An Epidemiologic Review. Arch Womens 
Ment Health. 2016 Oct; 19(5): 741-51.  

11. Rodriguez VJ, Cook RR, Peltzer K, Jones 
DL. Prevalence and psychosocial correlates of 
suicidal ideation among pregnant women 
living with HIV in Mpumalanga Province, 
South Africa. AIDS Care. 2017; 29(5):593-97. 

doi: 10.1080/09540121.2016.1238442. Epub 
2016 Oct 2. 

12. Taylor CL2, van Ravesteyn LM, van 
denBerg MP, Stewart RJ, Howard LM. The 
prevalence and correlates of self-harm in 
pregnant women with psychotic disorder and 
bipolar disorder. Arch Womens Ment Health. 
2016; 19(5): 909-15. doi: 10.1007/s00737-
016-0636-2. Epub 2016 May 13. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Shenai%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29277425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shulman%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29277425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gopalan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29277425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheng%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29277425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cerimele%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=29277425
https://www.ncbi.nlm.nih.gov/pubmed/29277425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhong%20QY%5BAuthor%5D&cauthor=true&cauthor_uid=29843698
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karlson%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=29843698
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gelaye%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29843698
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gelaye%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29843698
https://www.ncbi.nlm.nih.gov/pubmed/?term=Finan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29843698
https://www.ncbi.nlm.nih.gov/pubmed/?term=Avillach%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29843698
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smoller%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=29843698
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smoller%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=29843698
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5975502/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mokhtaryan%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27843837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yazdanpanahi%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27843837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akbarzadeh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27843837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amooee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27843837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zare%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27843837
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5084557/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozturk%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=29537318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ugras%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29537318
https://www.ncbi.nlm.nih.gov/pubmed/29537318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Supraja%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=27565804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thennarasu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27565804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Satyanarayana%20VA%5BAuthor%5D&cauthor=true&cauthor_uid=27565804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Satyanarayana%20VA%5BAuthor%5D&cauthor=true&cauthor_uid=27565804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seena%20TK%5BAuthor%5D&cauthor=true&cauthor_uid=27565804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Desai%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27565804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jangam%20KV%5BAuthor%5D&cauthor=true&cauthor_uid=27565804
https://www.ncbi.nlm.nih.gov/pubmed/27565804
https://www.ncbi.nlm.nih.gov/pubmed/27565804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gelaye%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27930912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Addae%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27930912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neway%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27930912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Larrabure-Torrealva%20GT%5BAuthor%5D&cauthor=true&cauthor_uid=27930912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Larrabure-Torrealva%20GT%5BAuthor%5D&cauthor=true&cauthor_uid=27930912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qiu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27930912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoner%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27930912
https://www.ncbi.nlm.nih.gov/pubmed/27930912
https://www.ncbi.nlm.nih.gov/pubmed/27930912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gelaye%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27324912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kajeepeta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27324912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=27324912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=27324912
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=27324912
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=27324912
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodriguez%20VJ%5BAuthor%5D&cauthor=true&cauthor_uid=27690544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cook%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=27690544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peltzer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27690544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=27690544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=27690544
https://www.ncbi.nlm.nih.gov/pubmed/27690544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=27173485
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Ravesteyn%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=27173485
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20denBerg%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=27173485
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20denBerg%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=27173485
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stewart%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=27173485
https://www.ncbi.nlm.nih.gov/pubmed/?term=Howard%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=27173485
https://www.ncbi.nlm.nih.gov/pubmed/27173485

