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SUMMARY

The aim of the present study is to evaluate the association between childhood adverse 
events and the diagnosis of lymphoma, while also taking into account the type of lympho-
ma. One hundred three patients (59 females; mean age 55.2±15.6 years) and 103 healthy 
control subjects matched for age, gender, and education were enrolled. Childhood ad-
verse events were assessed through the Florence Psychiatric Interview and the Childhood 
Experience of Care and Abuse Questionnaire. Of the 103 patients included in the study, 
53 had been diagnosed with Hodgkin lymphoma and 50 withnon-Hodgkin lymphoma. 
Patients with lymphoma displayed higher frequencies of childhood adverse events than 
controls.The discriminant function model satisfied assumption criteria and was significant 
(Wilks lambda (^)=.58, p<.001).The frequency of early adversities did not differ between 
the Hodgkin and non-Hodgkin groups.This is the first study thatinvestigatesthe possible re-
lationship between childhood trauma and incidence of lymphoma in adulthood.
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◗◗◗ INTRODUCTION

The impact of psychosocial factors on 
the development of cancer has been 
widely studied. A comprehensive me-
ta-analysis showed that stress-related 
psychosocial factorsare associated 
with a higher incidence of cancer, 
poorer survival rates, and higher can-

cer mortalityrates (1). However, most 
studies have focused exclusively on the 
stressful events that occur immediate-
ly prior to the onset of cancer, where-
as scant attention has been given to 
the events that occur during devel-
opment. It has been shown that child-
hood adverse events can interfere 
with the correct development of the 
Hypothalamic-Pituitary-Adrenal (HPA) 
axis (2-4), particularly the glucocorti-
coid receptor (5, 6), a phenomenon 
that is probably due to transcriptional/
epigenetic mechanisms (7-9). Once 
hyper-activated during the develop-
mental process, the HPA axis remains 
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permanently unstable, over-reactive, 
or dysfunctional, and can lead to an 
altered hormonal response in stressful 
situations that emerge later in life (10). 
Such alterations in the HPA axis func-
tioning could therefore affect the cel-
lular process in the repair of damaged 
DNA, therebyfacilitating the establish-
ment of oncogenic mutations (11-13) 
and reducing protection against on-
cogenic viruses (14-17).
The association between stress-related 
psychosocial factors, immunity dysreg-
ulation, and lymphomas has received 
scant attention. Maternal stress during 
pregnancy has been reported to in-
crease the risk of lymphoma (as well 
as of hepatic and testicular cancer) 
in children during their first ten years of 
life (18). The changing rates of lympho-
mas observed in Singapore have been 
related to the social changes in the 
area (19-22).
However, to our knowledge, no study 
has specifically investigated the pos-
sible relationship between childhood 
traumatic events and lymphomas in 
adulthood, though some evidence has 
been produced for other kinds of can-
cers (23, 24). The present study aims 
to address this issue by evaluating the 
presence of childhood adverse events 
in patients suffering from lymphoma, 
compared to a matched sample of 
people who are representative of the 
general population.

◗◗◗ DESIGN AND METHODS 

Participants
The study enrolled 110 patients who 
were suffering from lymphomas and 
were admitted to the Section of He-
matology and Bone Marrow Transplan-

tation Unit, Careggi University Hospital 
(Florence, Italy) between March 2nd, 
2012, and March 30th, 2013. Exclusion 
criteria were: age <18 and >75 years, 
intellectual disability, and not fluent in 
Italian. Of the 110 patients contacted, 
103 agreed to participate. A control 
group of 103 subjects (matched for 
age, gender and education to the 
clinical group) was selected using a 
case-control method from a pool of 
1077 subjects representative of the 
general population living in the same 
area (the region of Tuscany, central It-
aly). 
These were randomly recruited from 
the regional lists of the Italian National 
Health System (99.7% of the citizens are 
included in the list of the NHS).
The study was approved by the local 
ethical committee and a written in-
formed consent was obtained from all 
the participants prior to enrolment.

Measures
During the enrollment phase, socio-de-
mographic information (age, gender, 
education, marital status, job) and a 
complete medical history were col-
lected. The type of oncological diag-
nosis, age of onset, stage of cancer, 
current and past treatments (i.e. che-
motherapy, radiotherapy and surgi-
cal operation), information regarding 
cancer support therapy, and use of 
psychotropic drugs use were record-
ed.
Childhood adverse events (CAE) 
were investigated by means of the 
Childhood Experience of Care and 
Abuse Questionnaire (25), and by 
a semi-structured interview for early 
trauma (26). Respondents were asked 
whether they had experienced the 
following types of adversity before the 
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age of 15: death of mother, death of 
father, death of any other cohabitat-
ing relative, separation from mother, 
separation from father, separation 
from any other cohabitating relative, 
severe childhood disease, physical 
abuse, and sexual abuse. Personal 
accounts were recorded extensively, 
including the contexts, circumstanc-
es, and timing of any specific adver-
sity. Once patients and controls were 
randomly mixed, these accounts were 
presented to assessors who did not 
participate in the interview and were 
uninformed as to whether a given ac-
count referred to a case or a control.
The presence of childhood adverse 
events was evaluated according to 
the following criteria: 
- loss of parent: whenever a death or 

continuous separation for one year 
or more from either parent was re-
ported;

- loss of any other cohabitating rel-
ative: includes death of sibling or 
grandparent who had been looking 
after the child;

- severe childhood disease:any dis-
ease that is sufficient to interfere with 
the development of normal social 
relationships;

- sexual and physical abuse events: 
when the CECA-Q or the interview 
revealed the presence of physical 
and sexual abuse; 

- motherneglect: based on the CE-
CA-Q scores in the scale “Mother’s 
Neglect” according to the cut-off 
≥22 proposed by Bifulco et al. (25).

- father neglect: based on the CE-
CA-Q scores in the scale “Father’s 
Neglect”according to the cut-off 
≥24 proposed by Bifulco et al. (25).

When available, the information re-
trieved about CAE was also confirmed 

by a close relative of the patient (usu-
ally a sibling).

Statistics
Chi-square (χ2) and Odds ratios were 
used to compare categorical vari-
ables, while the student’s t-test was 
used with continuous data. Discrim-
inant analysis was performed to de-
termine whether CAE could allow to 
distinguish between patients and con-
trols.The Statistical Package for the So-
cial Sciences for Windows SPSS (IBM, 
2011) version 20.0 was employed for 
data analysis.

◗◗◗ RESULTS

Of the 103 patients who participat-
edto the study, 53 had a diagnosis 
of Hodgkin lymphoma (HL) and 50 of 
non-Hodgkin lymphoma (NHL). Since 
patients and control subjects were 
matched for sex, age, and educa-
tional level, no differences between 
patients and controls were found for 
gender (42.7% vs 42.9% females), age 
(M±SD =55.2±15.6 vs M±SD =53.7±14.9) 
and education years (M±SD=10.5±4.1 
vs M±SD=10.6±4.0).
The comparisons between patients 
and controls for the frequency of CAE 
are reported in Table 1. Patients with 
lymphoma (both taken as a whole 
and divided by the type of lympho-
ma) displayed a higher frequency of 
adverse events during childhood than 
controls, with the exception of the loss 
of other cohabitating relative, sexual 
abuse, and physical abuse. No signif-
icant difference was found between 
HL patients and NHL patients in the fre-
quency of CAE (Figure 1).
As CAE were often associated with 
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TABLE 1 • Frequencies of CAE: comparisons between patients and controls.

Lymphoma any types 
(N=103)

Hodgkin’s lymphoma 
(N=53)

Non-Hodgkin’s lymphoma 
(N=50)

Controls 
(N=103)

N (%) OR (95% CI) N (%) OR (95% CI) N (%) OR (95% CI) N (%)

Loss of mother 25 (24.3) 2.9 (1.3-6.6) ** 13 (24.5) 3.0 (1.2-7.5)* * 12 (24.0) 3 (1.2-7.4) ** 10 (9.7)

Loss of father 28 (27.2) 6.0 (2.4-15.3) ** 14 (26.4) 5.8 (2.1-16.2) ** 14 (28.0) 6.3 (2.2-17.6) ** 6 (5.8)

Loss of other 
cohabitating 
relatives

24 (23.3) 1.2 (.6-2.3) 12 (22.6) 1.14 (.51-2.55) 12 (24.0) 1.23 (.55-2.76) 21 (20.4)

Severe 
childhood 
disease

18 (17.5) 5.2 (1.7-16.1) ** 9 (17.0) 5.06 (1.5-17.3)** 9 (18.0) 5.4 (1.6-18.6)** 4 (3.9)

Physical Abuse 5 (4.9) 1.05 (1.0-1.09) 2 (3.8) 1.04 (.98-1.09) 3 (6.0) 1.06 (.99-1.14) 0

Sexual Abuse 1 (1.0) 1.01 (.99-1.03) 0 0 1 (2.0) 1.02 (.98-1.06) 0

Mother Neglect 88 (85.4) 7.5 (3.8-14,8) ** 45 (84.9) 7.25 (3.1-16.9) ** 43 (86.0) 7.9 (3.2-19.2) ** 45 (43.7)

Father Neglect 91 (88.3) 9.4 (4.6-19.2) ** 47 (88.7) 9.7 (3.8-24.7) ** 44 (88.0) 9.0 (3.5-23.07) ** 46 (44.7)

Odds ratios (OR) refer to the comparison with controls; **p<.01.

FigurE 1 • Prevalence (%) of CAE: comparisons between clinical groups and controls.

each other, a discriminant function 
analysis was performed, using the 
status of patients and controls as de-
pendent variables, and single events 
as independent variables. As the risk 

for childhood adversity may be influ-
enced by social factors, gender, age, 
marital status, education, occupation, 
number of children and family on-
cological story were entered into the 
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discriminant analysis. The discriminant 
function model was significant (Wilks 
lambda (^)=.58, χ2=93.05, p<.001), cor-
rectly classifying 80.8% of cases with 
loss of mother (.32), loss of father (.31), 
severe childhood disease (.32), mother 
neglect (.56) and father neglect (.53) 
having loadings >.30 of the discrimi-
nant function (Figure 2). 

◗◗◗ DISCUSSION

The main finding of the present study is 
that childhood adverse events seem to 
be associated with lymphomas (both 
HL and NHL). Only the loss of other co-
habitating relatives and sexual and 
physical abuse failed to show a signifi-
cantly higher prevalence among pa-
tients with lymphomas. As we are not 
aware of similar studies carried out in 
lymphomas, no comparison with other 
findings can be made. However, simi-

lar findings have been reported in oth-
er types of cancer (i.e. breast and gy-
naecological cancer) (27-29), thereby 
suggesting that stressful events during 
development could be aspecific risk 
factors for cancer. 
It is known that sociodemographic 
factors such as poverty, immigration, 
low cultural level, urbanicity and oth-
er forms of social disadvantage may 
increase the risk of childhood adver-
sity. For this reason, we matched the 
samples for education, that is an in-
direct indicator of the social status in 
the past, in addition to age and sex. 
Patients and controls resulted homo-
geneous also for marital status, num-
ber of children and occupation. Since 
fluent Italian was required, both groups 
were entirely made up of Caucasians, 
with migration and ethnicity not being 
a factor that could influence results. A 
family history for oncological disorders 
was equally distributed in the groups 

FigurE 2 • Discriminant Structure Matrix of Adequate Psychological Marker, cut off >|.30|.
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and did not influence the risk of early 
adversity. We could not explore in de-
tail the other sociodemographic vari-
ables of childhood that could affect 
the occurrence of early events (e.g. 
city and ward of residence, family 
composition, economical and educa-
tional status of parents): patients and 
controls, however, were highly com-
parable for all the factors related to 
social class, thus suggesting that also 
the social origin was likely to be homo-
geneous. Considering these aspects, 
it is reasonable to conclude that the 
differences we found in the frequency 
of early traumata are mainly due the 
patient or control status of the sample.
Several models may explain the re-
lationship between stress, endocrine 
and immunological factors, and can-
cer (1, 14-17).
The effects of stressful life events on 
cancer might be mediated by several 
different mechanisms. It has been pro-
posed that stress can affect the cellular 
process involved in the repair of dam-
aged DNA and could thereby facilitate 
the establishment of oncogenic muta-
tions (12, 13). Furthermore, stress hor-
mones can also accelerate tumor-cell 
growth viaseveral pathways and can 
reduce protection against oncogen-
ic viruses and impair immune-surveil-
lance (14-17). McEwen (15) hypothe-
sized that early stressful experiences 
are risk factors for allostatic load later 
in life, mainly through alterations in HPA 
axis and autonomic nervous system 
functioning, thus rendering individuals 
susceptible to the development of var-
ious diseases. Moreover, high level of 
stress during childhood may promote 
high-risk behaviors in adulthood such 
as smoking, poor diet, lack of exercise, 
obesity, excessive alcohol consump-

tion, poor sleep, or lower treatment ad-
herence (1). However, it is still unclear 
whether psychosocial factors have 
either a direct impact on endocrine, 
immune, and nervous systems or an in-
direct impact by affecting behaviors, 
such as diet, exercise, and sleep. Final-
ly, other risk factors, be they environ-
mental or constitutional (e.g.“impact” 
and “stress adaptive capacity”, cop-
ing skills, and social support), could po-
tentially modulate the relationship be-
tween life events and cancer (28, 30).
It is of great interest to note that no dif-
ference in the frequency of early life 
events was observed between HL and 
NHL. 
Despite the different histopathological 
and clinical presentations, severe stress 
during childhood seems to have the 
same predisposing role for both groups 
of lymphomas, which is in line with the 
aforementioned hypothesis regarding 
the aspecificity of CAE.
Some limitations of the present study 
must be acknowledged. The retro-
spective and cross-sectional design of 
the study obviously introduces the pos-
sibility of a recall bias caused by can-
cer diagnosis or memory distortion, as 
patients re-evaluate their lives on the 
basis of their health state and might se-
lectively recall their experience before 
the diagnosis. 
For these reasons, only objectively ver-
ifiable early events were assessed and, 
when possible, confirmed by a relative 
of the patient. Furthermore, the sam-
ple size was limited, especially when 
comparisons between HL and NHL 
were performed. 
A larger sample and a more detailed 
investigation are therefore necessary 
to confirm the association between 
childhood traumata and adult lym-
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phomas, and to evaluate other factors 
that may modulate the response to 
traumatic childhood events (e.g. tem-
perament, attachment and parental 
style).
To our knowledge, this is the first study 
that specifically investigatesthe pos-
sible relationship between childhood 
adverse events and lymphomas inci-
dence in adulthood, offering addition-
al information regarding the predis-
posing effect of stress on incidences of 
cancer.

Acknowledgements 
None.

Declaration of interests
All authors declare that they have no 
conflict of interests. 

Word count
The overall word-count of the manu-
script: 1865; abstract word count: 150; 
the number of figures and/or tables: 3; 
number of references: 30.

◗◗◗ REFERENCES 

1. Chida Y, Hamer M, Wardle J, Steptoe A. 
Do stress-related psychosocial factors con-
tribute to cancer incidence and survival? 
Nat Clin Pract Oncol.. 2008; 5: 466-75.

2. Nemeroff CB. Neurobiological conse-
quences of childhood trauma. J Clin Psy-
chiatry. 2004; 65: 18-28.

3. Tyrka AR, Wier L, Price LH, Ross N, Ander-
son GM, Wilkinson CW, et al. Childhood 
parental loss and adult hypothalamic-pi-
tuitary-adrenal function. Biol Psychiatry. 
2008; 63: 1147-54.

4. Joels M, Krugers H, Karst H. Stress-induced 
changes in hippocampal function. Prog 
Brain Res. 2008; 167: 3-15.

5. McGowan PO, Sasaki A, D’Alessio AC, 
Dymov S, Labonté B, Szyf M, et al. Epi-
genetic regulation of the glucocorticoid 

receptor in human brain associates with 
childhood abuse. Nat Neurosci. 2009; 12: 
342-8.

6. Tyrka AR, Price LH, Marsit C, Walters OC, 
Carpenter LL. Childhood adversity and 
epigenetic modulation of the leukocyte 
glucocorticoid receptor: preliminary find-
ings in healthy adults. PLoS One. 2012; 7: 
e30148.

7. Meaney MJ, Szyf M. Environmental pro-
gramming of stress responses through 
DNA methylation: life at the interface 
between a dynamic environment and a 
fixed genome. Dialogues Clin Neurosci. 
2005; 7: 103-23.

8. Weaver IC, Meaney MJ, Szyf M. Maternal 
care effects on the hippocampal tran-
scriptome and anxiety-mediated behav-
iors in the offspring that are reversible in 
adulthood. Proc Natl Acad Sci USA. 2006; 
103: 3480-5.

9. Maccari S, Krugers HJ, Morley-Fletcher S, 
Szyf M, Brunton PJ. The consequences of 
early-life adversity: neurobiological, be-
havioural and epigenetic adaptations. J 
Neuroendocrinol. 2014; 26: 707-23.

10. Dich N, Hansen AM, Avlund K, Lund 
R, Mortensen EL, Bruunsgaard H, et al. 
Early life adversity potentiates the effects 
of later life stress on cumulative physio-
logical dysregulation. Anxiety Stress Cop-
ing. 2014; 30: 1-19.

11. Sapolsky RM, Donnelly TM. Vulnerability 
to stress-induced tumor growth increases 
with age in rats: role of glucocorticoids. 
Endocrinology. 1985; 117: 662-6.

12. Antonova L, Aronson K, Mueller CR. Stress 
and breast cancer: from epidemiology 
to molecular biology. Breast Cancer Res. 
2011; 13: 208.

13. Yang E, Glaser R. Stress-induced immuno-
modulation: implications for tumorigene-
sis. Brain Behav Immun. 2003; 17: S37-S40.

14. Cohen S, Herbert TB. Health psychology: 
psychological factors and physical dis-
ease from the perspective of human psy-
choneuroimmunology. Annual Review of 
Psychology. 1996; 47: 113-42.

15. McEwen BS: The neurobiology of stress: 
from serendipity to clinical relevance. 
Brain Research. 2000; 886: 172-89.

16. Sephton S, Spiegel D. Circadian Disrup-



99Childhood adversities in lymphomas

tion in Cancer: A neuroendocrine-im-
mune pathway from disease? Brain Be-
hav Immun. 2003; 17: 321-8.

17. Antoni MH, Lutgendorf SK, Cole SW, 
Dhabhar FS, Sephton SE, McDonald PG, 
et al. The influence of bio-behavioural 
factors on tumour biology: pathways 
and mechanisms. Nat Rev Cancer. 2006; 
6: 240-8. 

18. Li J, Vestergaard M, Obel C, Cnattingus 
S, Gissler M, Ahrensberg J et al. Antena-
tal maternal bereavement and child-
hood cancer in the offspring: a popula-
tion-based cohort study in 6 million chil-
dren. Br J Cancer. 2012; 107: 544-8.

19. Seow A, Lee HP. From colony to city state: 
changes in health needs in Singapore 
from 1950 to 1990. J Public Health Med. 
1994; 16: 149-58.

20. Seow A, Koh WP, Chia KS, Shi LM, Lee HP, 
Shanmugaratnam K. Trends in cancer in-
cidence in Singapore 1968-2002, Report 
No. 6. Singapore Cancer Registry, Singa-
pore. 2004.

21. National Registry of Diseases Office. 
Trends in cancer incidence in Singapore 
1968-2007. Report No. 7. Singapore Can-
cer Registry, Singapore. 2010.

22. Hjalgrim H. On the aetiology of Hod-
gkin lymphoma. Dan Med J. 2012; 59: 
B4485. 

23. Lillberg K, Verkasalo PK, Kaprio J, Teppo 
L, Helenius H, Koskenvuo M. Stressful life 
events and risk of breast cancer in 10,808 

women: a cohort study. Am J Epidemiol. 
2003; 157: 415-23.

24. Ginzburg K, Wrensch M, Rice T, Farren G, 
Spiegel D. Breast cancer and psycho-
social factors: early stressful life events, 
social support, and well-being. Psycho-
somatics. 2008; 49: 407-12.

25. Bifulco A, Bernazzani O, Moran PM, Ja-
cobs C. The childhood experience of 
care and abuse questionnaire (CE-
CA-Q). Br J Clin Psychol. 2005; 44: 563-81.

26. Faravelli C, Bartolozzi D, Cimminiello L, 
et al. The Florence Psychiatric Interview. 
International Journal of Methods in Psy-
chiatry Research. 2001; 10: 157-71. (Cit. 
Google Scholar).

27. Jacobs JR, Bovasso GB. Early and chron-
ic stress and their relation to breast can-
cer. Psychol Med. 2000; 30: 669-78.

28. Peled R, Carmil D, Siboni-Samocha O, 
Shoham-Vardi I. Breast cancer, psycho-
logical distress and life events among 
young women. BMC Cancer. 2008; 8: 
245.

29. Faravelli C, Fioravanti G, Casale S, Paci-
ello D, Miraglia Raineri A, Fei L, et al. Early 
life events and gynaecological cancer: 
a pilot study. Psychother Psychosom. 
2012; 81: 56-7.

30. Surtees PG, Wainwright NW, Luben RN, 
Khaw KT, Bingham SA. No evidence that 
social stress is associated with breast 
cancer incidence. Breast Cancer Res 
Treat. 2010; 120: 169-74.




