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ABSTRACT
Background: The association of eating habits
and suicide attempts has been insufficiently studied. Aim: This study aimed to determine the
eating habits associated with suicide attempts in
a sample of psychiatric outpatients. Methods:
Through a case control study design, 283 psychiatric outpatients attending in two public hospitals in Durango City, Mexico were studied. Of
the 283 patients, 156 have had suicide attempts
and 127 have not had suicide attempts. Eating
habits were obtained from all outpatients and
compared in patients with history of suicide attempts and patients without such history. Results: Logistic regression analysis showed differences in eating habits between psychiatric
outpatients with and without history of suicide
attempts. A history of suicide attempts was
positively associated with consumption of pork
(OR = 2.35, 95% CI: 1.17 - 4.71; P = 0.01), mutton
(OR = 2.38, 95% CI: 1.25 - 4.52; P = 0.008), chorizo (OR = 2.09, 95% CI: 1.04 - 4.19; P = 0.03),
unwashed raw vegetables (OR = 3.23, 95% CI:
1.26 - 8.32; P = 0.01), and untreated water (OR =
1.77, 95% CI: 1.03 - 3.02; P = 0.03), and negatively associated with consumption of goat meat
(OR = 0.39, 95% CI: 0.17 - 0.90; P = 0.02), and
turkey meat (OR = 0.41, 95% CI: 0.23 - 0.73; P =
0.002). Conclusions: This is the first report on
the association of eating habits with suicide attempts in psychiatric outpatients. Results suggest that suicide attempts are associated not
only with the type of meat consumed but also
Copyright © 2014 SciRes.

with poor food hygiene in psychiatric outpatients.
Further studies to confirm or challenge such results are needed.
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1. INTRODUCTION
Suicidal behavior is an important contributing factor
for injury and death all around the world [1,2]. The frequency of suicidal behavior among populations is similar
in both developed and developing countries [3]. The lifetime prevalence of suicide attempts in populations among
countries is 2.7% [1]. In Mexico, the suicide rate has
risen [4], and 65.2% of persons who have had a suicide
attempt had a prior diagnosis of a psychiatric disorder [5].
Therefore, psychiatric patients are an important group of
population for the study of suicide attempts. A number of
epidemiological characteristics in populations have been
associated with suicide attempts including socio-demographic, behavioral and clinical factors [6-10]. However,
very little is known about the association of suicide attempts with eating habits. In the Third National Health
and Nutrition Examination Survey in the USA, researchers found that fruits, vegetables and meat were underconsumed in adults with a history of suicide attempt [11].
In addition, in the Mexican National Health and Nutrition Survey 2006, researchers found an association between suicide attempts and disordered eating behaviors
in adolescents [12]. Epidemiological studies to determine
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the association of eating habits and suicide attempts would
help find new predictors for suicide attempts and design
preventive measures against suicide attempts. Therefore,
this study aimed to determine the relation of eating habits
with suicide attempts in psychiatric outpatients.

2. METHODS
2.1. Study Design and Study Population
Two hundred eighty three psychiatric outpatients were
enrolled in this case control study from September 2011
to June 2012 in Durango City, Mexico. One hundred
fifty six of whom had suicide attempt history (cases) and
127 outpatients had no history of suicide attempts (controls). Sampling of cases and controls was performed
randomly among outpatients attended for consultations
in two public hospitals (Hospital of Mental Health “Miguel Vallebueno” and the General Hospital) of the Secretary of Health. All outpatients were aged 18 years and
older. Gender and psychiatric diagnosis were not restrictive criteria for enrollment. Cases outpatients included
119 females and 37 males aged 18 - 61 years old (mean
34.01 +/− 10.25 years). Control outpatients included 76
females and 51 males aged 18 - 69 years old (mean 38.26
+/− 11.62 years). Public hospitals of the Secretary of
Health in Durango City attend mostly low income people.
Therefore, a low socioeconomic status was predominant
in the outpatients included in the study.

2.2. Ethical Aspects
The purpose and procedures of the study were explained to all outpatients, and a written informed consent
was obtained from each participant. Participation of the
outpatients was voluntary. This study was approved by
both the Ethical Committee of the Hospital of Mental
Health “Dr. Miguel Vallebueno” of the Secretary of
Health in Durango City and the Ethical Committee of the
General Hospital of the Secretary of Health in Durango
City, Mexico.

2.3. Eating Habits of Outpatients
Information about eating habits of outpatients was obtained with the aid of a standardized questionnaire. Eating habits explored: 1) meat consumption (pork, beef,
goat, sheep, boar, chicken, turkey, pigeon, rabbit, venison, squirrel, horse, opossum, or other); 2) degree of meat
cooking; 3) consumption of dried or cured meat (ham,
sausages, salami or chorizo); chorizo consumed in Durango, Mexico is a red fresh sausage made mostly of raw
pork tissues mixed with raw chili pepper; 4) frequency of
eating out of home (at restaurants and fast food outlets);
5) consumption of unwashed raw vegetables, fruits, untreated water, or unpasteurized milk.
Copyright © 2014 SciRes.

2.4. Statistical Analysis
The statistical analyses were performed with the aid of
the software Epi Info version 3.5.4 and SPSS 15.0 (SPSS
Inc. Chicago, Illinois, USA). To evaluate the difference
in the frequencies between the groups, the Pearson’s
chi-square test or Fisher exact test (when the sample was
5 or less) were used. Bivariate and multivariate analyses
were used to evaluate the association between the eating
habits of the outpatients and suicide attempts. Variables
were included in the multivariate analysis if they had a P
value equal to or less than 0.20 in the bivariate analysis.
Odds ratios (OR) and 95% confidence intervals (CI)
were calculated by multivariate analysis using the Enter
method. A P value less than 0.05 was considered statistically significant.

3. RESULTS
Bivariate analysis showed a number of eating habits
related with suicide attempters (Table 1). Eating habits
positively associated with suicide attempts included consumption of pork (P = 0.001), chorizo (P = 0.007), unwashed raw vegetables (P = 0.002), unwashed raw fruits
(P = 0.03), and untreated water (P = 0.007). Eating habits negatively associated with suicide attempters included consumption of goat meat (P = 0.02), and turkey meat
(P = 0.01). Other eating habits explored in outpatients
did not show any significant association with suicide
attempts by bivariate analysis (Table 1). Further analysis by gender of the patients showed a positive association of consumption of pork with suicide attempts in
both females (P = 0.01) and males (P = 0.03). In addition, a positive association of suicide attempts and consumption of unwashed raw vegetables (P = 0.001) and
fruits (P = 0.03), and untreated water (P = 0.001) was
found in female patients but not in male patients. Other
eating habits were not associated with suicide attempts in
the groups of women or men. Further analysis by age
groups (18 - 30, 31 - 50, and 51 - 71 years old) showed a
positive association of suicide attempts with consumption of pork (P = 0.03), mutton (P = 0.03), and untreated water (P = 0.006) in the age group of 31 - 50
years but not in younger or older subjects. In addition, a
negative association of suicide attempts with consumption of goat meat (P = 0.04) was found in the age group
of 18 - 30 years but not in older subjects. Other eating
habits were not associated with suicide attempts in the
age groups.
Logistic regression analysis of eating habits with a P
value equal to or less than 0.20 (Table 2) showed that a
history of suicide attempts was positively associated with
consumption of pork (OR = 2.35, 95% CI: 1.17 - 4.71; P
= 0.01), mutton (OR = 2.38, 95% CI: 1.25 - 4.52; P =
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Table 1. Bivariate analysis of eating habits and their relation with suicide attempters.
Habit
Frequency of meat consumption
Less than 1 day a week
1 to 3 days a week
4 to 7 days a week
Degree of meat cooking
Undercooked
Well done
Ever eaten raw meat
Yes
No
Ever eaten dried raw meat
Yes
No
Consumption of
Pork
Yes
No
Beef
Yes
No
Goat meat
Yes
No
Mutton
Yes
No
Boar meat
Yes
No
Chicken meat
Yes
No
Turkey meat
Yes
No
Pigeon meat
Yes
No
Rabbit meat
Yes
No
Venison
Yes
No
Squirrel meat
Yes
No
Horse meat
Yes
No
Opossum meat
Yes
No
Other meat
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No. of patients
examined*

Suicide attempters
No.
%

Odds
ratio

95% Confidence
interval

P
value

34
197
51

17
110
28

50
55.8
54.9

1.00
1.26
1.22

0.58 - 2.78
0.47 - 3.18

0.52
0.65

15
268

9
147

60
54.9

1.23
1.00

0.39 - 4.03

0.69

31
252

17
139

54.8
55.2

0.99
1.00

0.44 - 2.23

0.97

113
168

62
93

54.9
55.4

0.98
1.00

0.59 - 1.63

0.93

228
55

136
20

59.6
36.4

2.59
1.00

1.35 - 4.98

0.001

276
7

152
4

55.1
57.1

0.92
1.00

0.16 - 4.97

0.91

41
242

16
140

39
57.9

0.47
1.00

0.22 - 0.96

0.02

104
179

63
93

60.6
52

1.42
1.00

0.85 - 2.39

0.15

11
271

4
152

36.4
56

0.45
1.00

0.11 - 1.75

0.16

272
10

148
7

54.4
70

0.51
1.00

0.10 - 2.25

0.26

142
141

68
88

47.9
62.4

0.55
1.00

0.33 - 0.91

0.01

14
269

8
148

57.1
55

1.09
1.00

0.33 - 3.65

0.87

33
250

20
136

60.6
54.4

1.29
1.00

0.58 - 2.89

0.5

40
243

21
135

52.5
55.6

0.88
1.00

0.43 - 1.82

0.71

11
272

3
153

27.3
56.3

0.29
1.00

0.06 - 1.24

0.05

8
275

2
154

25
56

0.26
1.00

0.04 - 1.47

0.08

1
282

1
155

100
55

1.00

-

0.55
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Continued
Yes

26

14

53.8

0.93

No

255

142

55.7

1.00

Yes

225

133

59.1

2.20

No

58

23

39.7

1.00

0.39 - 2.24

0.85

1.17 - 4.14

0.007

0.47 - 1.34

0.35

0.55 - 20.84

0.14

1.35 - 5.22

0.002

1.01 - 2.99

0.03

1.15 - 3.17

0.007

0.58 - 2.74

0.52

Chorizo consumption

Raw cow milk
Yes

101

52

51.5

0.80

No

182

104

57.1

1.00

Raw goat milk
Yes

9

7

77.8

2.94

No

274

149

54.4

1.00

Unwashed raw vegetables
Yes

59

43

72.9

2.64

No

224

113

50.4

1.00

Yes

92

59

64.1

1.73

No

191

97

50.8

1.00

Yes

162

100

61.7

1.91

No

120

55

45.8

1.00

Yes

249

139

55.8

1.26

No

34

17

50

1.00

Unwashed raw fruits

Untreated water

Eating out of home

*

Patients with available data.

Table 2. Results of the multivariate regression analysis.
Variable

P value

Odds

95% Confidence

ratio

interval

Consumption of:
Pork

0.01

2.35

1.17 - 4.71

Goat meat

0.02

0.39

0.17 - 0.90

Mutton
Boar meat

0.008
0.06

2.38
0.24

1.25 - 4.52
0.05 - 1.10

Turkey meat

0.002

0.41

0.23 - 0.73

Squirrel meat

0.05

0.2

0.04 - 1.01

Horse meat

0.14

0.21

0.02 - 1.68

Chorizo

0.03

2.09

1.04 - 4.19

Raw goat milk
Unwashed raw vegetables

0.17
0.01

4.57
3.23

0.49 - 42.07
1.26 - 8.32

Unwashed raw fruits

0.73

1.14

0.53 - 2.46

Untreated water

0.03

1.77

1.03 - 3.02

0.008), chorizo (OR = 2.09, 95% CI: 1.04 - 4.19; P =
0.03), unwashed raw vegetables (OR = 3.23, 95% CI:
1.26 - 8.32; P = 0.01), and untreated water (OR = 1.77,
95% CI: 1.03 - 3.02; P = 0.03), and negatively associated
with consumption of goat meat (OR = 0.39, 95% CI:
0.17 - 0.90; P = 0.02), and turkey meat (OR = 0.41, 95%
CI: 0.23 - 0.73; P = 0.002). Other eating habits explored
were not associated with suicide attempts by multivariate
analysis (Table 2).
Copyright © 2014 SciRes.

4. DISCUSSION
In this work several eating habits in psychiatric outpatients were found associated with a history of suicide
attempts. Multivariate analysis showed that consumption
of pork, mutton, chorizo, unwashed raw vegetables, and
untreated water was positively associated with a history
of suicide attempts in psychiatric outpatients. On the
other hand, multivariate analysis showed that consumption of goat and turkey meats was negatively associated
with a history of suicide attempts. Results suggest that
suicide attempters had eating habits different from nonattempters. Concerning the meat variables, history of suicide attempts was not related with the frequency of eating meat or the cooking habits but with the type of meat
consumed. It is not clear why consumption of a particular type of meat is positively or negatively associated
with suicide attempts. To the best of our knowledge,
there are not any reports of such associations in the
medical literature. There is only one previous study that
reported an association of suicide attempts history with
eating habits. In the Third National Health and Nutrition
Examination Survey in the USA, Li et al. [11] found that
fruits, vegetables and meat were significantly underconsumed in adults aged 17 - 39 years with suicide attempts history. Results of the present work support the
existence of differences in eating habits among suicide
OPEN ACCESS
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attempters and non-attempters reported in the USA national survey, but do not support the association of suicide attempts history with a low consumption of meat
[11]. In the present study, the frequency of suicide attempters was similar among outpatients eating meat less
than once a week than those eating meat from 1 to 3
times a week or from 4 to 7 times a week. Differences in
such results between the studies might be explained by
differences in the studied populations. In the current
work psychiatric outpatients were studied, while general
population was studied in the national survey. There are
only few reports about the correlation of eating habits
and psychiatric disorders. Food and eating have been
related with affective disorders [13]. Changes in eating
have been found in patients suffering from dementia including increased and decreased food intake, altered food
choice, the consumption of inedible substances and disturbances in the process of eating [14]. In a study in
Switzerland, female patients suffering from seasonal affective disorder consumed carbohydrate-rich foods more
often than controls [15]. In addition, female patients with
seasonal affective disorder selectively ate sweets under
emotionally difficult conditions [16]. In a Mexican study,
suicide attempts were associated with disordered eating
behaviors in adolescents [12]. Furthermore, results of
diet-related laboratory tests have shown links between
eating habits and suicide behavior. A low cholesterol
level has been linked with an increased risk of suicide
[17]. A history of attempted suicide was also associated
with low levels of antioxidant vitamins and carotenoids
in adults enrolled in the Third National Health and Nutrition Examination survey in the USA [18].
With respect to the association of history of suicide
attempts with consumption of unwashed raw vegetables
and untreated water, such results point towards poor food
hygiene practices in suicide attempters. The poor hygiene practices may lead to infections in suicide attempters. In fact, suicide attempts have been associated with
Toxoplasma gondii infection [19,20]. Pork is a wellknown potential source of T. gondii infection [21-23],
and consumption of such meat (pork and chorizo) was
associated with history of suicide attempts in the present
study. It is tempting to speculate that there might be an
infectious factor either Toxoplasma gondii or another
pathogen causing food-borne infections related with suicide behaviors. Apart from the infectious hypothesis, it is
also possible that the particular eating habits in suicide
attempters just reflect a particular life-style behavior in
such group of psychiatric patients. Although suicide behaviors are multifactorial, results suggest that eating habits may play a contributing role in suicide attempts.
This is the first report of the association of eating habits with suicide attempts in psychiatric outpatients. Results suggest that suicide attempts are associated not only
Copyright © 2014 SciRes.
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with the type of meat consumed but also with poor food
hygiene in psychiatric outpatients. Further studies to confirm or challenge such results are needed.
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