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ABSTRACT

Purpose: To assess differences between patients with breast cancer before, during and after the 1991-1995 war in Croatia.
Material and Methods: We analyzed 660 patients of Pozesko-Slavonska County, during the three periods. Relative predictive 
values of patient’s characteristics and stage of tumor were assessed using the X2-test, and survival with Kaplan-Meier 
analysis.
Results: Tumors were significantly more often of higher stages (IIA and IIB) and with axillary lymph node metastases (N1) 
during the war, than in  pre-war and post-war period.
Breast cancer was significantly more frequent in patients who previously experienced death in the family (35,3%). The Kaplan-
Meier analysis showed correlation between survival, T and N stages of tumor and clinical stage of tumor.
Conclusion: The war aggression towards Croatia with its impact on our patients, contributed to modification of characteristics 
of  breast cancer in the analyzed period.
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INTRODUCTION

Around 1930 the hypothesis was developed of cancer 
being a somatic derivative of deep emotional conflicts and 
psychogenetic frustrations, i.e. the result of activation of 
malignant cells after coexisting in apparent harmony with 
the body for years [1]. During the last three decades, many 
publications focus on the role of psychological trauma in 
the development of cancer Siegrist [2], LeShan [3], LeShan 
[4], and Beck et al. [5], Greer and Morris [6], Muslin et 
al.[7], Katz et al.[8], Edwards et al.[9], Hilakivi-Clarke  
et al. [10], Meyerowitz [11], Freidenbergs et al. [12],  
Greer and Silberfarb [13] and Derogatis et al. [14]. Some 
publications focused specifically on the correlation between 
stress and breast cancer, which was first found by Galen,  
who claimed that melancholic and depressed women have 
breast cancer more often than those without psychological 

disorders [3]. The correlation between war aggression 
and carcinogenesis was most extensively studied in  
epidemiological studies of radiation and carcinogenesis in 
the survived population of Hiroshima and Nagasaki [15]. 
In Croatia, the 1991-1995 Homeland War can be viewed 
as a source of stress, which caused changes in the immune  
reactivity of women as well as men. Such changes reflect 
as the state of disrupted homeostasis, whereas the stimuli 
causing the change are the stressors. Stressors are physical or 
psychological, and exogenous or endogenous [16].

The basis of our study is the psychosomatic theory,  
which is based on the fact that the psychological trauma 
of losing “the object” (death of a family member) causes 
the so-called “amputation effect” in the integral part of 
a “psychobiological whole” [4,5]. Our aim was to study  
the role of psychological stress related to war, specifically 
the strong intrinsic stressor of death in the family, on  
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characteristics of breast cancer in the Pozesko-Slavonska 
County, Croatia, which was directly exposed to war 
operations.

MATERIAL AND METHODS

Sample
We analyzed 660 patients (656 women and 4 men) with 
breast cancer in the Pozesko-Slavonska County, Croatia. The 
County’s population in 1991 was 134,548 inhabitants, of 
which 69,219 were women. In 1995, one town (Nasice) and 
its surroundings administratively left our county to join the 
neighboring one. This diminished our analyzed population by 
35,124 inhabitants. However, this administrative change did 
not influence the habits of inhabitants in regards to attending 
our department, which specializes in breast diseases. This 
study was carried out without approval of Institutional Review 
Board since at that time such board did not exist.

Setting
We analyzed three periods of time: the pre-war period (1981 
- 1990), divided into two five-year periods with a total of 281 
patients with breast cancer; the war period (1991 - 1995), 
with 156 patients; and the post-war period (1996 - 2000), 
with 223 patients. The pre-war and post-war periods served 
as control groups. Due to the war-related circumstances, 119 
patients were diagnosed and started their treatment in other 
institutions. 

Outcome Measures
For each patient, we studied data on sex, age, age at which they 
were diagnosed with breast cancer, TNM and clinical stage of 
tumor, death in the family, and survival [17]. We questioned all 
patients with a short questionnaire to obtain data on possible 
deaths in the family during the peace- and war-time periods. 
It consisted of basic personal data and a simple question about 
a possible death in the family, including the date at which the 
death occurred. Other possible stress factors, such as divorce 
and loss of property or employment, were not analyzed. 
The response rate was only 27% for patients in the pre-war 
period (many of these patients died by the time the study was 
conducted), but was much higher in the war and the post-war 
periods (76% and 81%, respectively).

Statistics
We assessed relative predictive values of patients’ 
characteristics and stages of tumor (TNM) using the Χ2-test, 
and survival by Kaplan-Meier analysis.

RESULTS

The difference between the observed and expected frequencies 
of tumors in regards to T and M staging was not statistically 
significant between the war group and two control groups 
(p>0.05). However, the difference in N staging between the 
groups was significant (Χ2=37.686, df=9, p<0.001). The war 
group had the largest proportion of patients with axillary 
metastases (56.4%) (Fig. 1,2,3). We also found the statistically 
significant difference (p<0.001) between groups in terms of 
the observed and expected frequencies of particular clinical 

Figure 1. Frequency of the T staging of breast cancer in Pozesko-
Slavonska County.

Legend:
black bars – 1981 - 1985 period 
white bars – 1986 - 1990 period 
light grey bars – 1991 - 1995 period 
dark grey bars – 1996 - 2000 period

Figure 2. Frequency of the N staging of breast cancer in Pozesko-
Slavonska County. 

Legend:
black bars – 1981 - 1985 period 
white bars – 1986 - 1990 period 
dark grey bars – 1991 - 1995 period 
light grey bars – 1996 - 2000 period
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stages of tumors, with significantly higher prevalence of breast 
cancer stage IIA (31.4%) and IIB (26.9%) in the war group 
(Tab. 1).

As much as 35.3% of our patients had a close family 
member killed in war (Fig. 4). There was a significant 
difference (Χ2=45.854, df=3, p<0.001) between patients with 
breast cancer who had previously had a death in the family 
(19.4%) and those who had not (80.6%), tested in regards to 
the pre-war, war, and post-war periods.

The T staging of tumors had a significant influence on 
the length of survival, which differed according to particular 
grades of the T staging (Log Rank=373.18, df=4, p<0.001). 
The highest rate of survival was in the lower grades of T 
staging, e.g., TIS and T1 (91.1% and 69.2%, respectively), 
whereas not one patient with highest T stage survived (Fig. 5). 
Similarly, the N staging of tumors also proved to be a predictor 
of survival, when analyzed with the Log Rank test (p<0.001) 
(Fig. 6). The highest proportion of survived patients was in 
the N0 group (82.0%). Also, there was a statistically significant 

difference between clinical stages of tumors at the time of 
operation, when analyzed for the length of survival (Log 
Rank=1108.65, df=6, p<0.001).

The proportion of patients who survived decreased rapidly 
with the increase in the clinical stage of the disease (Fig. 7). On 
the other hand, the proportion of patients who had a member of 
the family dying in the war was extremely high (91.4%) among 
the survived patients, and the difference when compared with 
Log Rank test to those who did not was statistically significant 
(Log Rank=72.99, df=1, p<0,0001) (Fig. 8).

Figure 3. Distribution of the M staging of breast cancer in Pozesko-
Slavonska County. 

Legend:
black bars – number of patients with M1 
white bars – percentage of patients with M1 
dark grey bars – number of patients with M0 
light grey bars – percentage of patients with M0

Figure 4. Frequency of patients with breast cancer in Pozesko-
Slavonska County in regard to having a war-related death in the 
family. 

Legend: 
black bars – number of patients who had a death in the family
white bars – percentage of patients who had a death in the family 
dark grey bars – number of patients who did not have a death in the 
family 
light grey bars – percentage of patients who did not have a death in 
the family

Table 1. Distribution of the clinical staging of breast cancer in Pozesko-Slavonska County. 

Number (percentage) of patients

Clinical 1981-1985 1986-1990 1991-1995* 1996-2000 Total

0 8 (5.5) 11 (8.1) 10 (6.4) 16 (7.2) 45 (6.8)

I 43 (29.5) 41 (30.4) 27 (17.3) 83 (37.2) 194 (29.4)

II A 23 (15.8) 20 (14.8) 49 (31.4)** 51 (22.9) 143 (21.7)

II B 26 (17.8) 19 (14.1) 42 (26.9)** 32 (14.3) 119 (18.0)

III A 24 (16.4) 32 (23.7) 15 (9.6) 30 (13.5) 101 (15.3)

III B 14 (9.6) 8 (5.9) 9 (5.8) 7 (3.1) 38 (5.8)

IV 8 (5.5) 4 (3.0) 4 (2.6) 4 (1.8) 20 (3.0)

Total 146 (100.0) 135 (100.0) 156 (100.0) 223 (100.0) 660 (100.0)

* war period 
** statistically significant (p<0.050) diferrence (Χ2-test)
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DISCUSSION

We analyzed the role of stress as a potential modifying factor 
in the clinical course of breast cancer. Although Croatia has 
a recent history of war (the 1991-1995 Homeland War), only 
one study in Croatia found the correlation between stress 
related to war and breast cancer. Belicza et al. [18], analyzed 
changes in frequency of breast cancer in the hospital’s cancer 
registry in Zagreb during twenty years (1980 – 2000). They 
found no increased pTNM stage of breast cancer during war-
period; conversely pTNM stage was lower in the war and 
post-war period than in control group.  Discrepancies between 
their results and this study could be attributed to different 
exposition to war operations between two analyzed groups. 
Patients encountered in the study of Belicza et al., were mostly 
from Zagreb and near surroundings where exposition to direct 
war operation was significantly lower compared to Pozesko-

Slavonska County [18]. Correlation analyses found that the 
disrupted immunological and endocrinological homeostasis 
due to acute or chronic stress related to war was an important 
risk factor in pathogenesis of different diseases, including 
cancer [19-23]. Such studies have a strong background in 
the so-called psychosomatic theory, which originates from 
the 1970-ties. This theory was primarily based on studies of 
connections between the psychological, neurological, and 
immunological disorders [24]. Cohen and Herbert [25] argued 
that there are three mechanisms with which an organism reacts 
to the state of disrupted normality: the hypothalamo-pituitary-
adrenal axis; directly connecting the immunological and 
central nervous system (inducing neurohormonal changes in 
the central nervous system) [25].

Furthermore, chronic stress reduces the number of 
granulocytes and T- and B-lymphocytes, and inhibits cellular 
immunity [26]. The extent to which these changes will take 

Figure 5. Rate of survival of patients with different T stages of 
breast cancer in Pozesko-Slavonska County (Kaplan-Meier).

Figure 6. Rate of survival of patients with different N stages of 
breast cancer in Pozesko-Slavonska County (Kaplan-Meier).

Figure 7. Rate of survival of patients with different clinical stages 
of breast cancer in Pozesko-Slavonska County (Kaplan-Meier).

Figure 8. Rate of survival of patients with breast cancer in 
Pozesko-Slavonska County according to having had a war-related 
death in the family (Kaplan-Meier).
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place depends on characteristics and intensity of stressors, 
duration of stress, sex and age, overall health status, genetic 
material, as well as social and economical factors. In this study, 
the death in the family is considered as such stressor, possibly 
influencing certain clinical and biological characteristics of 
breast cancer. In the framework of the psychosomatic theory, 
if the immunological status is weakened and personality 
“rigid”. The disintegration of the autonomous nervous system 
follows, with the occurrence of disease as a possible somatic 
result [8,27].

We did not find a statistically significant difference between 
the prevalence of breast cancer during the war, when compared 
to the control periods. The T1 stage of cancer, which is well 
treated and has good prognosis, was comparably represented 
in all groups, most of all in the post-war group (56.5%). This is 
probably the result of preventive measures undertaken for the 
improvement of early detection of breast cancer. Still, there 
was no significant difference in the frequencies of tumors with 
regards to their size in the observed periods.

However, the size, number, and location of metastases in 
involved axillary lymph nodes are directly related to the rate 
of survival and the probability of the relapse. According to 
Holland et al. [28], only 40% of patients with breast cancer 
have malignant cells localized to breast gland. Many authors 
sought for the connection between the spread and the size of 
the primary tumor, but there are some differences, probably 
due to using TNM or pTNM (Carter [29], Belicza et al. [30], 
Fajdic et al. [31]). We found that 60.5% of our patients had 
axillary metastases. The highest proportion of patients with N1 
stage was found in the war group (56.4%), whereas in the post-
war group 48.0% of patients had no of axillary metastases. 
This can be explained by the preventive oncological measures 
undertaken in Croatia after the 1991-1995 war.

The war also influenced the clinical staging of breast 
cancer. In the war group, we found the significantly higher 
prevalence of breast cancer stage IIA (31.4%) and IIB (26.9%), 
whereas the stage I cancer was most frequent in the post-war 
group (37.2%). This is probably due to better organization of 
oncological service after the war, introduction of screening 
programs, and the contemporary diagnostic methods. The 
clinical stages of cancer are at the same time the important 
factor in length of survival (Kaplan-Meier test, p<0.001). At 
the same time, there was no difference in terms of survival 
between the analyzed periods (Kaplan-Meier test, p>0.05).

Stress resulting from the loss of a family member became 
prominent in the 1991-1995 period, when 35.3% of patients 
had the death in the family before the onset of the disease. 
The question is: is the stress of losing a family member a 
coincidence, or the cause of the disease? Our findings not only 
confirm the correlation between the stress and breast cancer, 
but also show the correlation between stress and several 
clinical and biological characteristics of cancer, such as the 
T and N stage according to the TNM classification, and the 
clinical staging.

The extremely high (91.4%) frequency of patients who 
had a member of the family dying in the war among the 
survived patients is probably due to three factors. First, most 
of these patients had cancer of clinical stage I or IIA (43.0% 
and 26.6%, respectively); second, these patients had low stage 
of tumor according to T and N classification; and the third, the 
time of follow-up for these patients was much shorter than for 
patients in the other groups.

We found that the survival of patients with breast cancer 
correlated with the TNM staging, clinical staging, and death 
of a family member in the patients’ personal history. These 
findings support the idea that people under stress are at high 
risk for breast cancer, in terms of prevalence and prognosis, 
and need to be diagnosed and treated properly. 

CONCLUSIONS

We have found that war and death in family have had effect on 
several clinical, biological and patohistological characteristics 
of breast cancer. We can argue that such patients had reduced 
immunologic potential. During war period (1991-1995) 
patients were, on average, 4.2 years younger. Detected tumors 
were of higher stage (IIA and IIB) and had positive axillary 
lymph nodes (N1), low expression of hormonal receptors, and 
medium histological grade (G2). During war period prevailed 
following types of cancer: invasive lobular cancer, mixed type, 
and medullar breast cancer. Kaplan-Meier analysis showed 
that TNM and stage of cancer, patohistological diagnosis, as 
well as age and death in the family had influence on survival.  

REFERENCES
Lecompte D. Critical review of the literature on 1.	

psychogenetic factors in cancer diseases.  Acta Psychiatr Belg. 
1979 Mar-Apr;79(2):144-55.

Siegrist J. The role of life events in the pathogenesis 2.	
of somatic and psychosomatic diseases. Nervenarzt. 1980 
Jun;51(6):313-20. 

LeShan L. Psychological states as factors in the 3.	
development of malignant disease: a critical review. J Natl 
Cancer Inst. 1959 Jan;22(1):1-18.

LeShan L. An emotional life-history pattern 4.	
associated with neoplastic disease. Ann N Y Ann N Y Acad 
Sci. 1966 Jan 21;125(3):780-93.

Beck D, Konig U, Blaser P, Meyer R, Styk J, Ryhiner 5.	
O. Psychosomatic aspects of breast carcinoma. Z Psychosom 
Med Psychoanal. 1975 Apr-Jun;21(2):101-17.

Greer S, Morris T. Psychological attributes of women 6.	
who develop breast cancer: a controlled study. J Psychosom 
Res. 1975 Apr;19(2):147-53.

Muslin HL, Gyarfas K, Pieper WJ. Separation 7.	
experience and cancer of the breast. Ann N Y Acad Sci. 1966 
Jan 21;125(3):802-6.

Katz J, Gallagher T, Hellman L, Sachar E, Weiner H. 8.	



288 Influence of stress related to war on biological and morphological characteristics of breast cancer in a defined population

Psychoendocrine considerations in cancer of the breast. Ann N 
Y Acad Sci. 1969 Oct 14;164(2):509-16.

Edwards JR, Cooper CL, Pearl SG, de Paredes 9.	
ES, O’Leary T, Wilhelm MC. The relationship between 
psychosocial factors and breast cancer: some unexpected 
results. Behav Med. 1990 Spring;16(1):5-14.

Hilakivi-Clarke L, Rowland J, Clarke R, 10.	
Lippman ME. Psychosocial factors in development and 
progression of breast cancer. Breast Cancer Res Treat. 1994 
Feb;29(2):141-60.

Meyerowitz BE. Psychosocial correlates of 11.	
breast cancer and its treatments. Psychol Bull. 1980 
Jan;87(1):108-31.

Freidenbergs I, Gordon W, Hibbard M, Levine 12.	
L, Wolf C, Diller L. Psychosocial aspects of living with 
cancer: a review of the literature. Int J Psychiatry Med. 
1981-1982;11(4):303-29.

Greer S, Silberfarb PM. Psychological concomitants 13.	
of cancer: current state of research. Psychol Med. 1982 
Aug;12(3):563-73.

Derogatis LR, Morrow GR, Fetting J, Penman 14.	
D, Piasetsky S, Schmale AM, et al. The prevalence of 
psychiatric disorders among cancer patients. JAMA. 1983 Feb 
11;249(6):751-7.

Land CE. New understanding from epidemiology – 15.	
the next 25 years. Health Phys. 1988 Aug;55(2):269-78.

McEwen BS. Protective and damaging effects of 16.	
stress mediators. N Engl J Med. 1998 Jan 15;338(3):171-9.

Donegan WL, Spratt JS, editors. Cancer of the 17.	
breast. 4th edition. Philadelphia: W.B. Saunders; Staging and 
primary treatment.  1995. p. 375-443.

Belicza M, Lenicek T, Glasnović M, Elez M, Gladić 18.	
V, Marton I, Zuteković S, Jurlina H, Kusić Z, Cvrtila D, Strnad 
M, Tomas D, Cupić H, Kruslin B. Changes in occurence of 
breast cancer in the hospital’s registry (1980-2000). Lijec 
Vjesn. 2002 Nov-Dec;124(11-12):347-53. 

Dekaris D, Sabioncello A, Mazuran R, Rabatić S, 19.	
Svoboda-Beusan I, Racunica NL, Tomasić J. Multiple changes 
of immunologic parameters in prisoners of war. Assessments 
after release from a camp in Manjaca, Bosnia. JAMA. 1993 
Aug 4;270(5):595-9.

Kocijan-Hercigonja D, Sabioncello A, Rijavec M, 20.	
Folnegović-Smalc V, Matijević L, Dunevski I, Tomasić J, 
Rabatić S, Dekaris D. Psychological condition hormone levels 
in war trauma. J Psychiatr Res. 1996 Sep-Oct;30(5):391-9.

Chrousos GP, Gold PW. The concepts of stress and 21.	
stress system disorders. Overview of physical and behavioral 
homeostasis. JAMA. 1992 Mar 4;267(9):1244-52.

Madden KS, Felten DL. Experimental basis 22.	
for neural-immune interactions. Physiol Rev. 1995 
Jan;75(1):77-106.

Maes M, Smith R, Scharpe S. The monocyte-23.	
T-lymphocyte hypothesis of major depression. 
Psychoneuroendocrinology. 1995;20(2):111-6.

Ader R. On the development of 24.	
psychoneuroimmunology. Eur J Pharmacol. 2000 Sep 
29;405(1-3):167-76.

Cohen S, Herbert TB. Health psychology: 25.	
psychological factors and physical disease from the perspective 
of human psychoneuroimmunology. Annu Rev Psychol. 
1996;47:113-42.

Kusnecov AW, Rabin BS. Stressor-induced 26.	
alterations of immune function: mechanisms and issues. Int 
Arch Allergy Immunol. 1994 Oct;105(2):107-21.

Stern E, Mickey MR, Gorski RA. Neuroendocrine 27.	
factors in experimental carcinogenesis. Ann N Y Acad Sci. 
1969 Oct 14;164(2):494-508.

Holland R, Veling SH, Mravunac M, Hendriks 28.	
JH. Histologic multifocality of Tis, T1-2 breast carcinomas. 
Implications for clinical trials of breast-conserving surgery. 
Cancer. 1985 Sep 1;56(5):979-90.

Carter CL, Allen C, Henson DE. Relation of tumor 29.	
size, lymph node status, and survival in 24,740 breast cancer 
cases. Cancer. 1989 Jan 1;63(1):181-7.

Belicza M, Lenicek T, Glasnović M, Elez M, Gladić 30.	
V, Marton I, Zuteković S, Jurlina H, Kusić Z, Cvrtila D, Strnad 
M, Tomas D, Cupić H, Kruslin B. Change in the occurence of 
breast cancer in hospital registries (1980-2000). Lijec Vjesn. 
2002 Nov-Dec;124(11-12):347-53.

Fajdić J, Buković D, Belicza M, Habek M, Gugić 31.	
D, Hojsak I, Silovski H, Bokić A. Effects of war aggression in 
Croatia on histopathological manifestations of breast cancer 
in defined population of one county. Coll Antropol. 2003 
Dec;27(2):699-706.


