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ABSTRACT 
Objective: No studies of either the cross-sectional or prospective association of behavioral lifestyle characteristics and 
the onset of Chronic Lymphocytic Leukemia (CLL) exist. Methods: Multiple interview or questionnaire measures of emo- 
tional distress and social support, as well as personality characteristics, exercise, sleep quality, aspirin or lipid-lowering 
medication use, smoking status and history, educational history and farming/pesticide exposure were tested as correlates 
of age at initial diagnosis of CLL (AAID-CLL) in 183 patients recruited from the electronic records of Henry Ford 
Hospital or internet support sites. Results: Aspirin use, having always been “Fit” and living alone were positively asso- 
ciated with AAID. Negative associations were observed for farming/pesticide exposure, years of education, being mar- 
ried, self description as a “Lone Wolf” or “Worrier”, taking “nerve” or “sleeping” pills, awakenings per night, Packyears 
of Smoking and the Interpersonal Sensitivity, Depression, Anxiety, Hostility and Paranoia scales of the Symptom 
Checklist 90 - Revised, as well as the AIAI (anger), Depression and Anxiety scales of the Spouse/Friend Ketterer Stress 
Symptom Frequency Checklist. Conclusions: Aspirin use and exercise may exert a modifiable delaying influence in the 
onset of CLL. Conversely, emotional distress and smoking may hasten its onset. Prospective, and interventional, tests of 
these findings are needed. 

Keywords: Chronic Lymphocytic Leukemia; Stress; Aspirin 

1. Background 
Recognized risk factors for the initiation of CLL include: 
certain chemical exposures (Agent Orange, pesticides/ 
farming), family history of CLL, male sex and Euroameri- 
can derivation [1]. Surprisingly, we can locate no studies 
examining lifestyle behaviors as predictors of disease 
onset, other than smoking. However, a few papers are 
available on “quality-of-life” in CLL patients. Because 
quality of life is strongly confounded with emotional dis- 
tress, these studies may provide some insight regarding the 
impact of distress on CLL onset. 

CLL patients report poorer emotional/social quality- 
of-life than age/gender matched controls, and female 
CLL patients report poorer social/emotional quality-of- 
life than males [2-5]. While these findings might be in- 
terpreted as the result of having CLL, several findings 
contradict this hypothesis:  

1) Self-reported quality-of-life measures (including 
emotional distress) were not dramatically different be- 
tween patients at the “watch and wait” stage for CLL ver- 
sus those undergoing active treatment; and 2) Newly 

diagnosed patients were not more distressed than those 
diagnosed an average of six years previously [6].  

If having CLLwere a cause of diminished quality- 
of-life, then later stage patients might have been expected 
to be worse off than earlier stage patients. 

Emotional Distress (ED) may impact cellular “aging” 
(telomerase levels and telomere length) and DNA repair 
capacity (Host-Cell Reaction Assay) mechanisms [7-10]. 
ED has repeatedly been demonstrated to adversely impact 
immune functioning [11]. At least one study on quality- 
of-life in CLL indicates that patients who are emotionally 
distressed are more likely to drop out of prospective invest- 
tigations [2]. It is not clear whether these higher dropout 
rates are merely behavioral sequelae of the emotional 
distress (a common finding in other distressed medical 
populations), or due to more rapid disease progression 
and/or higher death rates. If the latter is true, then a poten- 
tial new means of influencing disease progression may be 
implied.  

To date, studies of emotional distress and quality-of-life 
in CLL have used only self-report measures. Because of 
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the obfuscating impact of denial/minimization, several 
investigators have demonstrated superior cross-sectional 
and prospective predictive power of significant other 
ratings of emotional distress in several medical popula- 
tions [12-19]. Social Isolation/Alienation [20], Sleep Qua- 
lity [21] and Exercise [22,23] are known correlates of ED 
and thus may be of interest. Exercise has also been found 
to be a correlate of slowed cellular aging [24]. 

ASA use appears to affect emotional distress [25], and 
may protect against some forms of cancer [26] including 
CLL, at least in females [27]. This relationship is now 
known to be causal for some cancers by re-analysis of 
randomly-assigned, controlled ASA trials initially con- 
ducted to assess the impact on coronary heart disease 
[28]. Smoking has been reported not to influence CLL, 
and we are aware of no studies that examine ETOH use 
and CLL onset/progression. Spontaneously low lipids, 
and lipid-lowering have been found to be associated with 
cancers. While spontaneously low lipids may reflect pre- 
viously undiagnosed cancer, the compensatory rise in 
cancer (reflected in a lower CHD mortality but NO 
change in overall mortality rate) with induced lipid-low- 
ering [29,30] cannot. To date, it is unclear which cancers 
may be influenced by low or lowered lipids. 

Occupational exposure to pesticides or other chemi- 
cals may be related to CLL onset [31,32]. 

The purpose of the present paper is to study various life- 
style behaviors (emotional distress, social isolation/aliena- 
tion, sleep quality, exercise, personality, alcohol use, 
smoking, occupational exposure and selected chronic medi- 
cations) as correlates of age at initial diagnosis for CLL. 

2. Methodology
2.1. Subjects 
The sample initially consisted of 198 patients with Chronic 
Lymphocytic Leukemia recruited from the patient popu- 
lation at Henry Ford Hospital, or internet patient support 
sites like http://CLLTopics.org.Alert/aler-treg.php, Listserv 
@Listserv.ACOR.ORG, and the Leukemia & Lymphoma 
Society Bulletin Board for CLL. Fifteen patients subse- 
quently withdrew after receiving the mailed packets, leav- 
ing a residual sample of 183; 77 from the HFH population 
(42%) and 106 recruited via the Internet (58%). Three of 
the dropouts indicated they were concerned that their 
data might end up with their insurance company (a pos- 
sibility listed in the written Consent Form), and three 
indicated they considered the questions to be “stupid”. The 
remaining nine patients gave no reason for withdrawing. 
Average age was: 66.2 (SD = 10.7). Average years of 
education was 14.5 (3.7). Average years since diagnosis 
was 5.7. The proportion of females was 55% (101/183). 
The proportion of patients who had experienced chemo- 
therapy was 49% (80/183).  

The patients recruited through HFH were less likely: to 
characterize themselves as “worriers” (42% vs 55%, 
Chi-Square = 3.09, p = 0.027); to be married (52% vs 
77%, Chi-Square = 12.86, p < 0.001), but more likely to 
live alone (34% vs 19%, Chi-Square = 5.26, p = 0.085); 
be older (70.6 years vs 63.1 years, t = –5.0, p < 0.001); 
have a later age at initial diagnosis (64.1 years vs 57.9 
years, t = –3.88, p < 0.001); have fewer years of educa-
tion (12.4 years vs 16.0 years, t = 7.4, p < 0.001); report 
fewer nights per week with nocturnal awakening (1.4 vs 
2.0, t = 1.7, p = 0.049); fewer mornings per week awak-
ening tired (1.8 mornings vs 3.2 mornings, t = 3.18, p = 
0.001); have fewer drinks per week (1.5 drinks vs 3.1 
drinks, p = 2.19, p = 0.015) and later age at initial diag-
nosis (64.1 years vs 57.9 years, t = –3.88, p < 0.001). 
Thus our Internet recruited sample appears to have been 
younger, younger at diagnosis, better educated and more 
distressed than our in-house patient sample.  

The number of patients returning the SCL90R by mail 
was 101. The number having the Spouse/Friend Version 
of the KSSFC returned by mail was 103. Compared to 
nonreturnees, patients who returned the SCL90R were 
more likely to endorse being a worrier (55.4% versus 
41.5%, Chi-Square = 3.54, p = 0.041), having a confidante 
(87.1% versus 75.6%, Chi-Square = 4.06, p = 0.034), and 
took less time to fall asleep at night (28.0 versus 64.8 
minutes, t = 1.61, p = 0.055). 

2.2. Instruments 
The interview used was semi-structured and consisted of 
demographic/clinical information (age, education, age at 
initial diagnosis, etc.), personality characteristics (“Are 
you a Worrier?”, “Are you a Lone Wolf?”, etc.), sleep 
quality (“On average, when you turn out the lights and 
put your head on the pillow, how long does it take you to 
fall asleep?”, etc.) and questions derived from the pub- 
lished literature on such characteristics as farming/pesti- 
cide exposure and aspirin use. If a patient hesitated on a 
yes-no query about personality characteristics, he/she 
was further prompted by asking: “Compared to most peo- 
ple you know, would you say you are…?” If a patient 
hesitated on the queries about sleep parameters, he/she 
was further prompted by asking: “Over the last week, 
how many nights have you…?” 

The Symptom Checklist 90 - Revised is a widely known 
and used omnibus measure of self-reported emotional 
distress [33]. 

The Spouse/Friend version of the Ketterer Stress Sym- 
ptom Frequency Checklist is the only available normed, 
validated and standardized measure of emotional distress 
written to be completed by a spouse or friend [34,35]. 

2.3. Procedures 
HFH patients were contacted initially by phone with per- 
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mission of their Hematologist/Oncologist. Internet sup- 
port site participants were solicited for contact informa- 
tion with the permission of site moderators. Initial phone 
contacts described the study and obtained verbal assent to 
proceed to the initial interview. Mailings followed with 
written instructions on: completing a written consent 
form; obtaining permission for obtaining medical records 
at a later date; completion of the SCL90R and return in a 
stamped, addressed envelope; and instructions to have 
“someone who knows you well” complete and return the 
Spouse/Friend KSSFC. 

2.4. Analyses 
The p < 0.05, one-tailed criterion was used. The patients 
recruited from HFH were compared with the Internet 
recruited subjects on age, years of education, clinical 
history and the sleep quality and personality characteris- 
tics. These results are discussed above in the “Subjects” 
subsection. 

Nonreturnees for the SCL90R were compared with re- 
turnees on the same parameters. These results are also 
discussed in the “Subjects” subsection. 

Inferential univariate tests of association (Pearson Pro- 
duct-Moment Correlation Coefficients & Student’s T-Test, 
depending upon the nominal versus ordinal/interval/ra- 
tion status of the independent variable) were run between 
the age at initial diagnosis of CLL, and the clinical/de- 
mographic/personality/sleep and psychometric variables. 

Finally, in those subgroups of patients who returned 
the SCL90R (N = 101) and the Spouse/Friend KSSFC (N 
= 103), univariate tests for AAID for CLL were run. 

3. Results 
Younger AAID was associated with: self acknowledge- 
ment of being a “Worrier” or a “Lone Wolf”; being mar- 
ried; taking pills for “nerves” or “sleep”; exposure to - 
farming/pesticides; reporting more unprovoked awaken- 
ings per night; more years of education; higher scores on 
the Interpersonal Sensitivity, Depression, Anxiety, Hos- 
tility and Paranoia scales of the SCL90R; as well as higher 
scores on the AIAI, Depression and Anxiety scales of the 
Spouse/Friend KSSFC. Older AAID was associated with: 
living alone; having always been “Fit”; and taking ASA. 
These results are contained in Tables 1 and 2.

4. Discussion 
The heterogeneous nature of our sample may have pro- 
duced some artifactual findings, notably the negative 
association of AAID for CLL with Years of Education 
and Hours of Exercise per week. None the less, our con- 
firmation of findings reported by others (for ASA use and 
Farming/Pesticide exposure) gives us confidence that our 
results deserve serious scrutiny. 

Table 1. Interview data for AAID in 183 patients with CLL. 
Age at Initial Diagnosis of CLL compared across yes-no 
groupings, and correlated with continuous variables. 

T-Tests Yes No t p

59.2 61.8 1.57 0.059

(11.5) (10.7) 

Are you a Worrier? 

90 93

58.4 61.9 2.13 0.018

(10.5) (11.4) 

Are you a Lone Wolf? 

74 109

59.5 62.5 1.72 0.044

(9.9) (13.1) 

Are you Married? 

122 61

63.2 59.6 –1.92 0.028

(12.2) (10.7) 

Do you Live Alone? 

46 137

61.2 57.7 –1.71 0.045

(11.4) (9.5) 

Have you always been Fit? 

147 36

58.7 61.6 1.66 0.050

(10.3) (11.5) 

Do you take pills for “nerves” or
“sleep”? 

68 115   

63.2 59.3 –2.23 0.014

(10.4) (11.3)   

Do you take a daily Aspirin? 

57 126   

56.1 61.4 2.48 0.007

(13.0) (10.6)   

Were you exposed to  
Farming/Pesticides? 

32 151   

Nonsignificant Queries: 
Are you a Perfectionist? 
Do you have a Temper? (p = 0.095) 
Are you Lonely? 
Are you Shy? 
Do you have a Confidant? (p = 0.071) 
Are you a Light Sleeper? 
Are you Currently Smoking? (p = 0.061) 
Do you take pills for Cholesterol? (p = 0.086) 
Have you ever done Lab Work? 
Have you ever been exposed to Radiation at work? 

Pearson r (N = 182) r p

Sleep Onset: –0.019 0.399 

Number of Awakenings: –0.138 0.032*

Awakening Tired: –0.092 0.186 

PackYears of Smoking: 0.031 0.388 

Years of Education: –0.225 0.001*

Drinks/Day: –0.079 0.143 

Hours of Exercise: –0.214 0.002*
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Table 2. The association of AAID for CLL with Symptom 
Checklist 90 - Revised scales in 101 patients with CLL. 

r p 

Interpersonal Sensitivity: –0.267 0.004

Depression: –0.206 0.020 

Anxiety: –0.271 0.003 

Hostility: –0.265 0.004

Paranoia: –0.221 0.013 

GSI: –0.184 0.033 

PSDI: –0.185 0.032 

The association of AAID for CLL with Spouse/Friend Ketterer Stress
Symptom Frequency Checklist scales in 103 CLL patients. 

r p 

SFAIAI: –0.261 0.004 

SFDep: –0.227 0.011 

SFAnxiety: –0.184 0.032 

Our dependent variable, age at initial diagnosis of CLL, 
may or may not carry implications for long term manage- 
ment of diagnosed CLL but is presumably strongly cor- 
related with the age at which CLL is initiated. CLL is 
assumed to be initiated by a mutagenic event which fails 
to be lysed by cellular or subcellular maintenance/repair 
or immunological processes. Thus association of a poten- 
tial risk factor with early AAID-CLL may reflect increased: 
1) likelihood of early detection (e.g., higher educational 
attainment causing better insurance status or greater 
health consciousness and more assertive patient followup), 
2) greater exposure to mutagenic risk (e.g., farming/pes- 
ticide exposure), or 3) failure of cellular monitoring/ 
maintenance/repair/proliferative processes, or all three. 
The last of these possibilities is the most exciting be- 
cause the independent predictors of AAID-CLL may 
reflect controllable events with the possibility of influ-
encing the onset of the illness. 

Present results replicate previous studies in finding that 
farming/pesticide exposure [31,32,36] and ASA use [27] 
may have beneficial effects for the onset of CLL. While 
early life pesticide exposure is not reversible, ASA use 
clearly is for most patients. It is difficult to conceive of a 
well executed controlled clinical trial of ASA since it is 
universally available and patients agreeing to participate 
in such a trial would be tempted to dose themselves. 
None the less, naturalistic studies of patients who are 
“spontaneously” taking ASA and following disease pro- 
gression seem feasible and potentially enlightening. 

Exercise has not previously been investigated as a fac- 
tor in onset of illness for CLL. Our patients who reported 

themselves as having always been “Fit” had later diag- 
nosis of CLL, but reported Hours of Exercise per Week 
was negatively related to age at initial diagnosis—an 
apparent paradox and, perhaps, an artifact of our sample 
sources. Like ASA, naturalistic observation of “sponta- 
neously” occurring exercise and course of illness seems 
feasible, while a controlled clinical trial would also be 
difficult to execute because of patient compliance.  

Perhaps most impressive among our findings is the 
observation that multiple measures of emotional distress 
are associated with earlier onset CLL. It has been known 
for several decades now that some measures of ED are 
associated with suppression of some immune parameters 
[11]. More recently, ED has been implicated as a cause 
of diminished telomerase levels [10], telomere shortening 
[8] and diminished DNA repair capacity [7,9]. Because 
of the complexity of both the psychoneuroendocrine and 
immunological systems, other possible mechanisms may 
remain to be discovered. Because knowledge of mecha- 
nisms is unnecessary, although reassuring, for the clini- 
cian [37], advancements in clinical research can proceed 
unimpeded by the mechanism conundrum. Our results 
may imply four new avenues for delaying the onset of 
CLL: ASA use, being “Fit”, smoking avoidance and treat- 
ment of ED. Given the widely recognized safety of these 
potential therapies, we believe prospective clinical ob- 
servation studies and, more credibly, clinical trials should 
be considered. 

Present results must be interpreted in the context of the 
limitations of our methods. For practical reasons (i.e., pur- 
suit of a meaningful sample size), our patient sources were 
mixed, with one source (internet recruited) not permitting 
independent checking of records to affirm the patient’s 
report. It is likely some error was introduced into our 
dataset by this method, although we cannot determine 
how much. But is it likely to be systematic error that 
would have biased our results in favor of our findings? 
We think not. Future work should strive to independently 
ascertain CLL diagnosis and WBCs. In addition, present 
results need confirmation in a prospective study or, better 
still, intervention study(s). The latter is the only true ex- 
periment in risk factor research and the “gold standard” 
for determining causality [37]. 
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