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ABSTRACT
Introduction: The main aim of the study was to examine the interdependence of values of the nutrition
index, the use of medicaments, and alcohol consumption in the group of subjects with post-traumatic
stress disorder (PTSD) and in control group without PTSD.
Methods: To determine the interdependence of different indices of nutrition and the alcohol and drug
consumption in both groups, the crosstab model was used.
Results: In both of the tested groups, medicament users had higher average values for nutritional indexes compared to the subjects that are not the consumers of medicaments, but the confirmed differences were not statistically significant. The subjects with PTSD who consume alcohol had lower average values for nutritional indexes
compared to the subjects who do not consume alcohol. In the control group, subjects who consumed alcohol
had higher mean values for nutritional indexes than those who did not consume alcohol. Differences in the
values of the nutrition index between alcohol and non-alcohol subjects were not statistically significant either in
the PTSD group or in the control group. The subjects with PTSD had less average values of all the used nutrition
indexes compared to the control group subjects, but the confirmed differences were not statistically significant.
Conclusion: Our results indicate that medicaments use and alcohol consumption do not exert a statistically significant effect on the values of the nutrition index in any of the study groups. Possible concomitant
use of drugs with the opposite effect on the monitored parameter (nitrazepam and amitriptyline vs. SSRI
and bupropion) can lead to findings like this. We recommend further research to eliminate influence of
pharmacodynamic effects of alcohol, drugs, and stress on the development of weight gain or loss.
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INTRODUCTION

The main focus of the study is the interdependence
of the values of the nutrition index, medicaments
use, and alcohol consumption. The inclusion of
stress and its role in the increase of overweight people
in combination with the alcohol and medicament
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consumption, additionally complicate the analysis
of the nutrition index and correct interpretation.

and of limited applicability. Exact indicators of
morphological-anatomical structure, shape and
general habitat of the somatotype are determined
according to different theoretical assumptions, patterns and their empirical corrections. Some of them
are the Pignet pattern of body constitution, Broca
normal BMI, Günter body shape index, Ketle’s
nutrition index, and Rorer’s nutrition index (9).

Literature data suggest the influence of consummation of alcohol and certain medicaments, along with
stress, on weight gain (1-5). Some case studies refer
to theories that characterize increased food consumption as addictive behavior, which was earlier
the exclusivity for alcohol addiction (6). The answer
to the question of whether the increased food consumption can be conceived as a dependent behavior
is probably found in neurobiological studies that
treat similarities between food consumption and the
use of narcotics (6). A recent study about the relationship between eating, overeating, and addiction
has found that obese patients have lower rates of
alcohol use than was is found in the general population of women (1).

The aim of our research is to further explore if the
use of alcohol and medicaments could influence
weight in post-traumatic stress disorder (PTSD)
patients, measured by application of multiple nutrition indexes. Available research in the literature
focuses on the impact of particular factors on the
development of obesity. In our study, we also wanted
to capture the impact of alcohol and medicaments
use in patients with PTSD, given the implied significant role of stress. What gives a new dimension
to those relationships is the application of different
models in calculating the nutrition index (Demel’s
nutrition index SOO-calculated according to the
standard general form, Ketle’s nutrition index, BMI,
and Rorer’s nutrition index).

Furthermore, the results of numerous epidemiological studies have confirmed the correlation between
alcohol use and obesity in women and pointed out
the likely existence of this correlation in men. This
interaction is explained by the possible impact of
various factors including socio-demographic factors of the environment and predisposition for the
development of alcoholism and related addiction
disorders (2).

METHODS
Study design

The increase in the obesity rate in the United States
(USA) is not only a consequence of an increase in
the population. Increased body mass index (BMI)
values are due to environmental factors that affect
the daily life of individuals, such as higher availability of low-cost and high-calorie food (7,8). Research
has shown that, however, certain subgroups of individuals are more liable to the variable surrounding
factors.

The study included 78 male subjects, veterans,
members of the B&H Army. In the group of subjects
with PTSD, there were 44 subjects, while the control group consisted of 34 subjects without PTSD.
The PTSD group was examined at the Clinical
Center University of Sarajevo at the Psychiatric
Clinic – Department for PTSD, as well as the centers for Mental Health of Public Institutions of the
Health Center of the Sarajevo Canton. Participants
who were not diagnosed with PTSD (control group)
were examined at ambulances within the Center for
Occupational Health in Sarajevo during the period
October 2004-November 2005.

The source and factors of general constitutional
variation are both exogenous and endogenous
nature. Among the exogenous determinants dominant influence of environmental, nutritional, and
health and hygiene factors, and the interior are the
most important genetic, biochemical, and physiological factors. Nutrition (obesity), as one of the
most important determinants of body shape and
obesity (as its very striking category), attracts particular scientific and general attention. The methods of assessing the biophysical constitution of the
human body are very heterogeneous, inconsistent,

Study population

Participants were selected according to the following
inclusion and exclusion criteria. To achieve homogeneity of the participants’ groups, only male persons
and exclusively war veterans were included in PTSD
and control group. One of the criteria for selecting patients with PTSD is the length of time the
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symptoms last. In our group, chronic PTSD comes
into play. Besides, subjects were not included in the
study (exclusion criteria) if they were younger than
18 years or older than 60 years of age (range: Min.
23-max. 59 years of age), had a head injury, or surgery during the traumatic experience. Furthermore,
subjects with a history of neurological and psychotic
diseases were not considered for participation.
Selection the patient with PTSD was done with
the Diagnostic and Statistical Manual – IV classification system published by American Psychiatrists
Association in 1994. Participants in the control group were selected to be similar in age and
education.

calculate the appropriate nutrition index that is the
focus of this research. These variables will be subject to further analyzes and comparisons between
groups, and therefore at the very beginning, we will
test whether they satisfy the assumption of normality for a complete sample without dividing the
sample into groups. For all analyzed variables related
to the nutrition index, p-value of the t-test is >0.05
which means that the difference between PTSD and
control groups is not statistically significant.

All individuals that satisfied inclusion and exclusion criteria between October 2004 and November
2005 were referred to Clinical Center University
of Sarajevo at the Psychiatric Clinic – Department
for PTSD, as well as the centers for Mental Health
of Public Institutions of the Health Center of the
Sarajevo Canton, were invited to participate in
the study (with approximate response rate 99%).
All war veterans who first approached to ambulance within the Center for Occupation Health in
Sarajevo during the period of collecting data were
offered to participate in a study as a control group
(response rate is 100%). The same exclusion criteria
were applied to the control group.

Estimated theoretical body weight could be determined using different calculation formulas:
a. Mt(♂) = h–100; Mt(♀) = h–105; h – height
(cm); Broca
b. Mt = h–100–(h–150/4); h – height (cm);
Azerad
c. Mt = 50+0.75×(h–150), h – height (cm);
American Insurance Company
d. Mt(♂) = h–100–h–100/20; Mt(♀) =
h–100–h–100/10
e. Mt(♂) = h–100–h–150/4+A–20/4, Mt(♀) =
h–100–h–150/2,5+A–20/4, h – height (cm),
A – age (year); Demolev’s pattern.
• Ketle’s nutrition index: Q = Ms/h2; Ms – Actual
body weight (g); h – height (cm)
• BMI – Body mass index: BMI = m/h2; m –
Actual body weight (kg); h – Height (m)
• Rorer’s nutrition index: K = 100×m/h3; m –
Actual body weight (g); h – Height (cm).

Nutrition index was determined using:
• Standard general pattern: I = Ms/Mt; where Ms
– actual body weight (kg) and Mt – theoretical
body weight (kg).

Data collection

Data were collected through face to face interviews
(self-reported).
Ethical considerations

All participants participated in the study on a
voluntary basis. Data are presented in a way that the
identity of the participants cannot be recognized.
All participants signed informed consent. This study
was approved by the Ethics Committee of Medical
Faculty University of Sarajevo.

Statistic analysis

According to applied statistical methods for data
analysis, our sample is large enough to offer significant results. Univariate statistics were applied to
describe variability for quantitative variables. For
testing differences between groups t-test for means
were applied (normality assumption was fulfilled).
We have some categorizations of the patients according to the different categorical variables, the analysis
of the correlation between the individual categories
of the nutrition index and the category according to
categorical variables is done by the crosstabs, Chisquare test, and the measures of association. As all

Compared to the previously analyzed mainly qualitative characteristics of the subjects involved in the
research, it is necessary to analyze the quantitative
variables: Age, weight, and height. These variables
are an integral part of the model for calculating
the theoretical or desirable weight. Comparing
the actual and theoretical weight, it is possible to
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with primary education in the control group were
23.5% and in PTSD 43.2%. There are no subjects
with higher education levels in the PTSD group. In
the control group, the prevalence of subjects with
higher education levels is 11.8%. The result of Chisquare test after crosstabulation of group and education level is Chi-square = 7.514, Cramer V = 0.167,
and p = 0.0233<0.05. We can conclude that there is
a statistically significant difference between groups
according to education level.
As expected, most of the subjects (90.9%) in the
PTSD group used pharmacotherapy. In the control
group, the percentage of subjects who used pharmacotherapy was significantly lowers (29.4%).
Figure 2 shows the distribution of different pharmacotherapy types ranked by frequency. The data
regarding the distribution of the study participants
according to alcohol and addictive substances consumption are similar between the two groups. None
of the subjects were taking addictive substances.
Sixteen (36.4%) subjects of the PTSD group and
12 (35.6%) subjects of the control group consumed
alcohol.
The frequency distribution of the study participants
for the independent variable alcohol consumption
slightly differed between PTSD group and control
group. There were treated alcoholics or addict groups

the included variables are numerical and normally
distributed, for this analysis, we used a linear correlation and Pearson’s linear correlation coefficient.
RESULTS
Description of sample

In both samples, only mail patients are included, so
there are homogeneous samples according to gender
structure.
According to the age structure, both groups of subjects are relatively heterogeneous (inside of each
group) (Figure 1). The distribution of the population by age shows that in PTSD group, most of the
subjects are in the fourth decade of life (54.6%).
In the control group, it is noticeable that we also
have a significant proportion of patients aged up to
30 years (23.5%), while such patients in the PTSD
are far less (6.8%). When we compare PTSD and
control groups according to age (44.23 – average
age in PTSP group and 38.35 average age in control group, t = 3.269, p = 0.002<0.05), we can conclude that there is a statistically significant difference
between groups according to age.

sample category by age
control
PTSD

The prevailing level of education of the subjects
in both groups of subjects is secondary (64.7%
vs. 56.8% in control and PTSD group). Subjects
more than 55
51 to 55
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25 or less
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FIGURE 1. Structure of the sample according to age.
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FIGURE 2. The distribution of different pharmacotherapy types ranked by frequency.

(n = 2), as well as once a week drinkers (n = 3) in
PTSD group. Subjects of the control group were
likely to be sometimes or daily drinkers (sometimes
7 vs. 5, daily 2 vs. 1 in control and PTSD groups).
Distribution of rarely drinkers was the same in both
groups (n = 3).

TABLE 1. The results of the Kolmogorov–Smirnov test for
normality performed for the variables: Age, weight, and height
Kolmogorov–Smirnov test

The comparison between PTSD and control
groups

The subjects with the PTSD had less average values of
all tested nutrition indexes compared to the subjects
of the control group, but the confirmed differences
were not statistically significant (Figure 3 and 4).

Mean

Age
(years)
41.67

Weight
(kg)
84.97

Height
(cm)
178.54

Standard deviation

8.349

13.091

8.046

Kolmogorov–Smirnov Z

1.126

1.239

0.98

p-value

0.158

0.093

0.292

Analyzing the existence of differences in mean values
of the nutrition index between subgroups within the
PTSD and the control groups, we determined that
the subjects from the PTSD and control groups that
consume medicaments had slightly higher average
values of the nutrition index than non-consuming
subjects (Table 3).

For all analyzed variables related to the nutrition
index, p-value of the t-test (normality assumption
was fulfilled, Table 1) is greater than 0.05 which
means that the difference between PTSD and control groups is not statistically significant (Table 2).

For all analyzed variables related to the nutrition
index, the p-value of the t-test was greater than
0.05, indicating that differences in the values of
nutrition index among medicament-consuming
and non-consuming subjects in both PTSD and
control groups were not statistically significant
and can be interpreted in the context of the fact
that consumption of medicaments does not significantly affect the value of the nutrition index
(Table 3).

Nutrition indexes and consumption of
medicaments

Regarding the consumption of medicaments, PTSD
and control groups are divided into two subgroups:
Medicament-consuming subjects and non-consuming subjects. We analyzed the existence of differences
in mean values of the nutrition indexes between
subgroups within the PTSD and the control group.
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FIGURE 3. Average values for nutrition indexes SOO for different models for calculating the theoretical or desirable weight.

Cramer V = 0.167, and p = 0.543>0.05; and control
group: Chi-square = 1.117, Cramer V = 0.181, and
p = 0.574>0.05) that means the consumption of
medications does not affect the category in which
the value of the Demole’s nutrition index for a particular subject will be included.
In this case also, crosstab confirms the previous conclusion that there is no statistically significant association
between the Ketle’s nutrition index and consumption
of medications (PTSD group: Chi-square = 1.423,
Cramer V = 0.180, and p = 0.700>0.05; and control group: Chi-square = 1.672, Cramer V = 0.222,
and p = 0.643>0.05) that means the consumption of
medications does not affect the category in which the
value of the Ketle’s nutrition index for a particular
subject will be included.
Crosstab again confirms the previous conclusion
that there is no statistically significant association
between the BMI nutrition index and consumption
of medications (PTSD group: Chi-square = 0.911,
Cramer V = 0.144, and p = 0.340>0.05; and control group: Chi-square = 0.731, Cramer V = 0.147,
and p = 0.393>0.05) that means the consumption
of medications does not affect the category in which
the value of the BMI nutrition index for a particular
subject will be included.
One more time, crosstab confirms the previous conclusion that there is no statistically significant association

TABLE 2. Mean differences in variables related to nutrition
indices between posttraumatic stress disorder and control
group, according to the Student’s t-test

Nutrition index SOO-A
Nutrition index SOO
(Azeread)-B
Nutrition index SOO-C
Nutrition index SOO-D
Demel’s-nutrition
index SOO-E
Ketle’s nutrition index
BMI-nutrition index
Rorer’s nutrition index

F test for equal
variances
F
p-value
0.314
0.577
1.170
0.283

t-test for equal
means
t
p-value
−1.074
0.286
−1.082
0.283

0.942
0.571
0.122

0.335
0.452
0.728

−1.708
−0.054
−1.154

0.092
0.957
0.252

0.997
0.982
0.327

0.321
0.325
0.569

−1.613
−1.619
−0.455

0.111
0.110
0.650

Taking into consideration that we have the
categorization of the patients according to the values
of different nutrition index, the analysis of the correlation between the individual categories of the
nutrition index and the category according to the
consumption of medicaments is done by the crosstabs, Chi-square test, and the measures of association.
Crosstab confirms the previous conclusion that there
is no statistically significant association between
the Demole’s nutrition index and consumption of
medications (PTSD group: Chi-square = 1.222,
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FIGURE 4. Average values for Ketle’s nutrition index, body mass index nutrition index, and Rorer’s nutrition index.

between the Rorer’s nutrition index and consumption
of medications (PTSD group: Chi-square = 0.390,
Cramer V = 0.094, and p = 0.823>0.05; and control group: Chi-square = 0.464, Cramer V = 0.117,
and p = 0.793>0.05) that means the consumption of
medications does not affect the category in which the
value of the Rorer’s nutrition index for a particular
subject will be included.

Of the 44 subjects in the PTSD, 40 of them
consume medication. Of these, 27 take antidepressants and/or antipsychotics. The aim is to compare
the subgroup of patients who consume antidepressants and/or antipsychotics with a subgroup of
patients who do not consume antidepressants and/or
antipsychotics within the PTSD group (Table 4).
In PTSD subgroups patients who do not take antidepressants and/or antipsychotics, the average values
of the nutrition index are slightly lower. In the following table, we check whether these differences are
significant, using the t-test for independent samples.
For all the observed variables related to nutrition
indexes, p-value of the t-test was more than 0.05,
which means that differences in PTSD patients

Nutrition indexes and consumption of
medicaments in PTSD group

An additional statistical analysis was done within a
subgroup of patients who took antidepressants and/
or antipsychotics and subgroups of patients who did
not take antidepressants and/or antipsychotics.
67

Consumption of medications Nutrition index Nutrition index
Nutrition index Nutrition index Nutrition index Ketles nutrition BMI - nutrition
SOO-A
SOO (Azeread)-B
SOO-C
SOO-D
SOO-E (Demels)
index
index
PTSD group Yes (n=40)
Mean±SD
1.06±0.14
1.16±0.15
1.16±0.15
1.12±0.15
1.08±0.15
2.61±0.33
26.17±3.33
No (n=4)
Mean±SD
1.04±0.10
1.13±0.09
1.13±0.09
1.10±0.11
1.05±0.07
2.54±0.21
25.44±2.09
PTSD group F test for equal F
0.848
1.926
1.926
0.632
2.533
1.687
1.685
comparison
variances
p
0.362
0.172
0.172
0.431
0.119
0.201
0.201
t-test for equal F
0.302
0.404
0.404
0.231
0.433
0.423
0.427
means
p
0.764
0.688
0.688
0.818
0.667
0.675
0.671
Control group Yes (n=10)
Mean±SD
1.13±0.19
1.27±0.27
1.26±0.20
1.16±0.19
1.16±0.18
2.83±0.45
28.33±4.45
No (n=24)
Mean±SD
1.08±0.14
1.17±0.16
1.20±0.15
1.10±0.15
1.10±0.15
2.69±0.34
26.99±3.44
Control group F test for equal F
1.517
1.64
1.503
1.562
0.316
1.698
1.64
comparison
variances
p
0.227
0.21
0.229
0.22
0.578
0.202
0.21
t-test for equal F
0.726
1.359
0.996
0.865
1.019
0.96
0.944
means
p
0.473
0.184
0.327
0.393
0.316
0.344
0.352
PTSD: Post-traumatic stress disorder; BMI: Body mass index; SD: Standard deviation

Group

Rorers
nutrition index
1.48±0.21
1.45±0.19
0.102
0.751
0.289
0.774
1.55±0.27
1.48±0.20
2.774
0.106
0.778
0.442

TABLE 3. Descriptive analysis of variables related to nutrition indices between subgroups regarding the consumption of medicaments within the PTSD and the control group
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Consumption of anti-depressants
Nutrition index SOO-A
Nutrition index
Nutrition index Nutrition index
Nutrition index Ketles nutrition
and/or antipsychotics
SOO (Azeread)-B
SOO-C
SOO-D
SOO-E (Demels)
index
Yes (n=27)
Mean±SD
1.07±0.14
1.17±0.15
1.17±0.15
1.13±0.14
1.08±0.15
2.63±0.34
No (n=17)
Mean±SD
1.05±0.14
1.14±0.13
1.14±0.13
1.10±0.14
1.07±0.15
2.56±0.30
Control group F test for equal F
0.113
0.085
0.085
0.178
0.075
0.017
comparison
variances
p
0.738
0.772
0.772
0.675
0.786
0.898
t-test for equal F
0.652
0.634
0.634
0.609
0.289
0.679
means
p
0.518
0.529
0.529
0.546
0.774
0.501
Consumption a medication with an
1.06±0.13
1.16±0.14
1.16±0.14
1.11±0.14
1.07±0.14
2.60±0.32
impact on CNS
Yes (n=36)
Mean±SD
No (n=8)
Mean±SD
1.08±0.16
1.17±0.15
1.17±0.15
1.14±0.17
1.10±0.19
2.62±0.35
Control group F test for equal F
0.429
0.083
0.083
0.526
0.837
0.135
comparison
variances
p
0.516
0.775
0.775
0.472
0.365
0.716
t-test for equal F
−0.327
−0.131
−0.131
−0.387
−0.539
−0.128
means
p
0.745
0.897
0.897
0.701
0.593
0.899
PTSD: Post-traumatic stress disorder; BMI: Body mass index; SD: Standard deviation; CNS: Central nervous system
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26.24±3.51
0.167
0.685
−0.133
0.895

1.51±0.27
2.01
0.164
−0.479
0.634

BMI-nutrition
Rorers
index
nutrition index
26.37±3.36
1.50±0.19
25.68±3.05
1.46±0.23
0.012
1.377
0.912
0.247
0.689
0.656
0.494
0.516
26.07±3.21
1.47±0.19

TABLE 4. Descriptive analysis for nutrition index between subgroup regarding the consumption antidepressants and/or antipsychotics and regarding the consumption a medication
with impact on CNS in PTSD group
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in the subgroups of patients who take or not take
antidepressants and/or antipsychotics are not statistically significant (Table 4).

correlation between the individual categories of
the nutrition index and the category according to
alcohol consumption is done by the crosstabs, Chisquare test, and the measures of association.

Additional analyses were made in the subgroup of
patients who consume medication with an impact
on the central nervous system (CNS) (antidepressants, antipsychotics, and/or anxiolytics) and a subgroup of patients who do not consume medication
with an impact on CNS.

Crosstab confirms the previous finding that there is no
statistically significant association between the Demel’s
nutrition index and alcohol consumption (PTSD
group: Chi-square = 0.491, Cramer V = 0.106, and
p = 0.782>0.05; and control group: Chi-square =
1.462, Cramer V = 0.207, and p = 0.481>0.05) that
means the consumption of alcohol does not affect the
category in which the value of the Demel’s nutrition
index for a particular subject will be included.

From 44 subjects in the PTSD, 40 of them take
medication. Of these, 36 consume medication with
an impact on CNS.
In PTSD subgroups, patients who do not consume
medication with an impact on CNS have a little bit
higher nutrition index (Table 4). To make sure of
this slight difference, we will formally test this in the
following table whether these differences are significant, using the t-test for independent samples.

In this case, again crosstab confirms the previous finding that there is no statistically significant
association between the Ketle’s nutrition index and
alcohol consumption (PTSD group: Chi-square
= 3.363, Cramer V = 0.276, and p = 0.339>0.05;
and control group: Chi-square = 1.174, Cramer
V = 0.186, and p = 0.759>0.05) that means the consumption of alcohol does not affect the category in
which the value of the Ketle’s nutrition index for a
particular subject will be included.

As expected, for all observed variables related to
nutrition indexes, a p-value of the t-test is more
than 0.05, which means that the differences in
PTSD subgroups patients who consume and do
not consume medication with an impact on CNS
patients are not statistically significant (Table 4).

Crosstab confirms the previous finding that there
is no statistically significant association between
the BMI nutrition index and alcohol consumption (PTSD group: Chi-square = 0.052, Cramer
V = 0.340, and p = 0.820>0.05; and control
group: Chi-square = 0.471, Cramer V = 0.118,
and p = 0.493>0.05) that means the consumption
of alcohol does not affect the category in which the
value of the BMI nutrition index for a particular
subject will be included.

Nutrition indexes and consumption of alcohol

In the PTSD group, subjects that consume alcohol
have lower average value for the nutrition index
compared to the subjects that do not consume alcohol. In the control group, subjects that consume
alcohol have more average values than the subjects
that do not consume alcohol (Table 5).
Whether the differences are significant is checked
using the t-test for independent samples.

Crosstab confirms the previous finding that there
is no statistically significant association between
the Rorer’s nutrition index and alcohol consumption (PTSD group: Chi-square = 2.866, Cramer
V = 0.255, p = 0.239>0.05; and control group:
Chi-square = 1.011, Cramer V = 0.172, and
p = 0.603>0.05) that means the consumption of
alcohol does not affect the category in which the
value of the Rorer’s nutrition index for a particular
subject will be included.

Taking into consideration that for all analyzed variables that are related to the nutrition index, p-value
of the t-test was greater than 0.05, the determined
differences between alcohol-consuming subjects and
subjects who do not consume alcohol in the PTSD
and the control group were not statistically significant. These results can be interpreted also in the context that alcohol consumption does not affect significantly the value of the nutrition index (Table 5).

Nutrition indexes and age of patients

Taking into consideration that we have the categorization of the patients according to the values
of different nutrition index, the analysis of the

We tested that there is a significant correlation
between the different nutrition indexes and age of
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Nutrition index Nutrition index
Nutrition
Nutrition
Nutrition index
Ketle’s
BMI-nutrition
SOO-A
SOO (Azeread)-B index SOO-C index SOO-D SOO-E (Demels) nutrition index
index
PTSD group Yes (n=16) Mean±SD
1.03±0.11
1.13±0.11
1.13±0.11
1.08±0.12
1.06±0.15
2.53±0.26
25.33±2.59
No (n=28) Mean±SD
1.08±0.14
1.18±0.16
1.18±0.16
1.14±0.15
1.09±0.15
2.65±0.35
26.55±3.5
PTSD group F test for equal variances F
0.5
1.184
1.184
0.62
0.078
0.949
0.918
comparison
p
0.483
0.283
0.283
0.436
0.782
0.335
0.343
t-test for equal means
F
−1.251
−1.179
−1.179
−1.293
−0.466
−1.222
−1.206
p
0.218
0.245
0.245
0.203
0.644
0.228
0.235
Control group Yes (n=12) Mean±SD
1.13±0.15
1.26±0.25
1.26±0.18
1.14±0.15
1.16±0.18
2.81±0.39
28.14±3.89
No (n=22) Mean±SD
1.08±0.15
1.17±0.16
1.20±0.16
1.11±0.17
1.10±0.15
2.69±0.37
26.97±3.69
Control group F test for equal variances F
0.031
0.799
0.000
0.335
0.344
0.004
0.001
comparison
p
0.862
0.378
0.989
0.567
0.562
0.953
0.971
t-test for equal means
F
0.999
1.209
0.904
0.536
1.025
0.865
0.871
p
0.325
0.236
0.373
0.596
0.313
0.394
0.390
PTSD: Post-traumatic stress disorder; BMI: Body mass index; SD: Standard deviation

Alcohol consumption

Rorer’s
nutrition index
1.43±0.18
1.51±0.21
0.365
0.549
−1.306
0.199
1.54±0.21
1.48±0.23
0.088
0.769
0.683
0.500

TABLE 5. Descriptive analysis of variables related to nutrition indices between subgroups regarding the alcohol consumptions within the PTSD and the control group
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patients in both analyzed groups (PTSD and control
group) (Table 6).
The correlation analysis in the PTSD group did not
show a statistically significant relationship between the
age of subjects and any nutrition index. In the control
group, the correlation analysis showed a statistically
significant relationship between the age of subjects and
nutrition index SOO-D (40.5%) and between the age
of subjects and Rorer’s nutrition index (39.9%).

TABLE 6. The correlation analysis between the age of
subjects and different nutrition indexes
Age of subjects
PTSD group Control group
Nutrition index SOO - A
Pearson’s linear correlation
coefficient
p-value
Nutrition index SOO
(Azeread)-B
Pearson’s linear correlation
coefficient
p-value
Nutrition index SOO-C
Pearson’s linear correlation
coefficient
p-value
Nutrition index SOO-D
Pearson’s linear correlation
coefficient
p-value
Nutrition index SOO-E
(Demel’s)
Pearson’s linear correlation
coefficient
p-value
Ketle’s nutrition index
Pearson’s linear correlation
coefficient
p-value
BMI - nutrition index
Pearson’s linear correlation
coefficient
p-value
Rorer’s nutrition index
Pearson’s linear correlation
coefficient
p-value

DISCUSSION

The study aims to examine the interdependence of
values of the nutrition index, the use of the medicaments and alcohol consumption in the group of
subjects with PTSD and in the control group of
subjects without PTSD.
Subjects with PTSD had less average values of all
tested nutrition indexes compared to the subjects of
the control group, but this was not detected as statistically significant. Subjects that use medicaments
both in the PTSD and in the control group had
higher average values of the nutrition index compared to those who did not use medicaments. In
PTSD subgroups patients who do not take antidepressants and/or antipsychotics, the average values
of the nutrition index are slightly lower. In PTSD
subgroups, patients who do not consume medication with an impact on CNS have a little bit higher
average values of nutrition index. Subjects with the
PTSD who consumed alcohol had lower average
values, while the subjects in the control group who
consumed alcohol had higher average values for
nutritional indexes compared to the subjects who
are not alcohol consumers. Our results indicate that
medicaments use and alcohol consumption do not
exert a statistically significant effect on the values of
the nutrition index in any of the study groups.
The age of the subjects did not significantly correlate
with none of the used nutrition indexes regarding
the PTSD subjects, while the control group showed
statistically significant correlations of age and
nutrition index SOO-D (40.5%) and Rorer’s nutrition index (39.9%).
Our result did not indicate a statistically significant
effect of medicament use and alcohol consumption
on the values of the nutrition index in any of the
study groups.

0.023

0.327

0.882

0.059

0.046

0.240

0.767

0.171

0.046

0.293

0.767

0.093

0.032

0.405*

0.838

0.018

−0.130

0.171

0.401

0.332

0.041

0.314

0.793

0.071

0.043

0.314

0.782

0.071

0.002

0.399*

0.989

0.020

PTSD: Post-traumatic stress disorder; BMI: Body mass index

A possible reason for this may be a comprehensive
approach to the study design (including the stress
component of PTSD, the impact of alcohol and
medication, and the application of different nutrition
index, or the characteristics of the partition population
itself, since the study focuses on male war veterans).
Data from the literature indicate the following: The
hypothalamus is recognized as the main region of
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the brain responsible for controlling the signals that
regulate the intake of food (10).

interact with one another is also the application of
different methodologies in evaluating the nutrition
index (20,21). This subject was considered within
the applied medical anthropology, bioanthropology,
anatomy, physiology, preventive medicine, and epidemiology (20). Therefore, it is recommended the
use of the methodology for calculating the nutrition index according to the standard general form
(SOO) – Demel’s, Ketle’s, BMI, and Rorer’s nutrition index are recommended. The results of the previous research in this area indicated on higher correlation value of coefficients for the variables related
to nutrition index, comparing the control group
and the PTSD group (21).

Hormonal factors that modulate the activity of
hypothalamus (leptin, ghrelin, and insulin) also
have a conspicuous effect on the limbic regions of
the brain that regulate food consumption through
the brain reward system, motivation, learning, emotions, and stress reactions (11).
It is considered that when the stress reaction occurs,
the so-called compulsive food consumption occurs
as well. It is assumed that this reaction is a brain
mechanism similar to that one, which ultimately
leads to compulsive drug consumption in a state of
addiction (12). Both the consumption of food and
the use of drugs are encouraged by a sense of reward,
but through various mechanisms which are associated with an increase of dopamine activity in the
circle of rewarding the brain (13).

Limitations

One of the limitations of our study derived from the
self-reporting method of data collection (subjective
to a bias of memory). Furthermore, the limitation is
a significant difference between groups according to
age and education level of participants; even they are
not the crucial factor for weight gain and loss.

Food addiction can be a guideline for assessing the
complexity of trauma, the complexity of PTSD and
its symptoms, psychiatric comorbidity (8), level of
overweight, and their interactions (14).
In the past years, there has been a significant scientific effort aimed at finding the structural and
functional brain change, especially limbic system
on PTSD that proves smaller hippocampal volume
at war veterans with PTSD (15-17). Smaller hippocampal volume can be risk factor for development
of especially and permanent form of PTSD (18).

CONCLUSION

Our findings did not indicate a significant effect of
medication and alcohol on nutrition index in war
veterans with or without PTSD. It is an open question whether the characteristics of the participants
are the most significant factor, considering the hippocamp is particularly sensibile to structural change
caused by chronic stress.

The results of numerous psychiatric studies proved
the correlation between antidepressants and increased
or decreased body weight (3,4,5,19). For PTSD
subgroup, our results showed that patients who do
not take antidepressants and/or antipsychotics had
slightly lower average values of the nutrition indexes,
while patients who do not consume medication with
impact on CNS had a little bit higher average values
of nutrition indexes. However, we noted that both of
these findings are not statistically significant. Possible
pharmacodynamic explanations of the potential
impact on nutrition indexes are again a topic for
future research, which we strongly recommend. It is
not unknown if nitrazepam and amitriptyline affect
the increase in body weight, while SSRI and bupropion are associated with weight loss (3,4,5,19).

Possible concomitant use of drugs with the opposite effect on the monitored parameter (nitrazepam
and amitriptyline vs. SSRI and bupropion) can lead
to findings like this. It is not unknown if nitrazepam and amitriptyline affect the increase in body
weight, while SSRI and bupropion are associated
with weight loss.
We recommend further research to ilimunate influence of pharmacodynamic effects of alcohol, drugs,
and stress on the development of weight gain or loss.
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