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Background: To examine the relationship of
childhood trauma to depressive symptoms in type
1 diabetes, a chronic disease in which the frequency
of depression is increased.

Method: One hundred fifty African American
patients with type 1 diabetes seen between
August 1993 and January 1998 completed the
Beck Depression Inventory and Childhood Trauma
Questionnaire. They were also genotyped for a
functional serotonin transporter promoter poly-
morphism (5-HTTLPR) that modulates resiliency.
Patients who had Beck Depression Inventory scores
above and below 14 were compared.

Results: Diabetic patients who had Beck
Depression Inventory scores > 14 had experienced
significantly more different types of childhood
trauma than those with Beck Depression Inventory
scores < 14 (P <.001), independent of potential
interaction with 5-HTTLPR genotype.

Conclusions: Childhood trauma appears to
be a determinant of depressive symptoms in type 1
diabetes, independently of genotype of a functional
locus modulating resiliency.
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D epression is a common and important problem among
persons with type 1 diabetes.!* For example, Lustman
etal* reported that 23.6% of a group of type 1 diabetic patients
met Diagnostic and Statistical Manual of Mental Disorders,
Third Edition (DSM-III) criteria for major depression. Simi-
larly, Popkin et al>® found that 25% and 24% of early onset
type 1 diabetic inpatients and long-standing type 1 diabetics
met DSM-III criteria for major depression. Depression in
diabetics is important not only because it is frequent and
because of the suffering it causes but also because it is a risk
factor for poor glycemic control and retinopathy.*

The etiology of depression is multifactorial. In recent
years, the developmental effect of childhood trauma has been
well established as a risk factor for depression. For example,
MacMillan et al” in a community study in Ontario reported
that women who had experienced childhood physical or sex-
ual abuse had significantly higher rates of depression. Other
epidemiologic and clinical studies have similarly shown that
childhood trauma is associated with the development of de-
pression.® In their study, Bernet and Stein® administered the
Childhood Trauma Questionnaire (CTQ) to 47 depressed
patients and 41 healthy controls and reported that the de-
pressed patients had significantly higher CTQ scores for
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emotional abuse, emotional neglect, and physical abuse.
Interestingly, for the issue of comorbid depression in diabet-
ics, Levitan et al’ reported a marked association of childhood
trauma with comorbid depression and anxiety.

Interaction between a functional serotonin transporter
promoter polymorphism (5-HTTLPR) and stressful life
events has been reported in depression. This appears to
represent an effect of this locus on emotional response
and resiliency, as has been shown via neuroimaging stud-
ies revealing altered amygdala fMRI response to emotional
probes'® and altered connectivity between the amygdala and
brain regions that modulate amygdala response,'"!? with
that connectivity predicting depressive symptoms.!? Caspi
et al'® found that individuals who had the 5-HTTLPR S
allele and had also experienced childhood trauma or stressful
life events after 21 years of age had an increase in depressive
symptoms, whereas the 1/l homozygotes did not. Since that
publication, additional replications and extensions of this
finding have been published as well as studies that have failed
to confirm these findings.'*?> A recent meta-analysis*
found no significant association between 5-HTTLPR geno-
type and depression and no interaction between genotype
and recent stressful life events and depression.

There has been a dearth of studies of depression among
African Americans with diabetes.?* Therefore, as we had
access to a medical clinic for African Americans with type
1 diabetes, it was decided to further examine depression,
and the relationship of childhood trauma to depression in
African American diabetics. In order to do this, we adminis-
tered the CTQ and Beck Depression Inventory (BDI) to 150
African American type 1 diabetics who were also genotyped
for 5-HTTLPR. The hypothesis tested was that childhood
trauma would be associated with depressive symptoms in
African American type 1 diabetic patients, despite the fact
that all type 1 diabetes patients can be considered as having
had a significant stress exposure in the form of this chronic
disease.

METHOD

Subjects were a consecutive series of 150 type 1 dia-
betic African Americans seen between August 1993 and
January 1998 in a medical clinic at New Jersey Medical
School, Newark. All patients had been diagnosed with dia-
betes and treated with insulin before 30 years of age, were
currently on insulin, were African American, and were aged
more than 18 years. Excluded were patients with type 2 dia-
betes; those diagnosed after age 30 years, whether on insulin
or not; and patients with maturity-onset diabetes of youth.
As it was considered inappropriate to administer the CTQ
to minors, those under 18 years of age were excluded. All
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Table 1. Characteristics of the 150 African Americans With
Type 1 Diabetes?

Table 2. Relationship Between Childhood Trauma and
Depressive Symptoms?

Characteristic

Age, mean (SD), y 29.5(10.1)
Duration of diabetes mellitus, mean (SD), y 11.1 (8.9)
Sex
Male 64 (42.4)
Female 86 (57.0)
Socioeconomic status
Middle-high 60 (40.0)
Low 90 (60.0)
Beck Depression Inventory score > 14 35(23.3)
No. of types of childhood trauma
None 42 (27.8)
1 42 (27.8)
2 26 (17.2)
3 24 (15.9)
4-5 17 (11.3)
5-HT promoter
L,L, 42 (28.0)
LiLg 38 (25.2)
Lol 15 (9.9)
L,S 28 (18.5)
LS 18 (11.9)
SS 9 (6.0)

aData shown as n (%) unless otherwise noted.

subjects signed informed consent statements, and the study
was approved by the institutional review board at the New
Jersey Medical School.

Structured Interview

A structured clinical interview was conducted by a phy-
sician to determine the patients’ sociodemographic and
medical history. The information from the patients was sup-
plemented by collateral information from medical records
and from previous treating professionals. Patients’ socio-
economic statuses were classified from the Goldthorpe and
Hope® classification of occupations into middle-high (level
1-22) and lower (level 23-36) class, using the occupations
of the heads of the households.

The patients completed the CTQ and BD1.26-* The CTQ
24-item version yields scores for 5 traumas experienced in
childhood: physical abuse, physical neglect, emotional abuse,
emotional neglect, and sexual abuse. Reliability and validity
of the CTQ have been demonstrated, including in African
Americans.?! Childhood Trauma Questionnaire scores
for each of the 5 traumas range from 5 to 25. The BDI is
a 21-item inventory measuring depressive symptoms. Pa-
tients who scored 14 or above on the BDI were classified as
depressed. We had used this cutoff previously to differenti-
ate depressed and nondepressed diabetics, and this cutoff
has been found to have high predictive value for screening
depressive disorder in diabetics.3>%?

Patients were also genotyped for 5-HTTLPR. Genomic
DNA was extracted from blood drawn at the examination.
In addition to the L and S functional alleles, which differ by
2 copies of an imperfect 20-23 bp repeat sequence, a third
functional 5-HTTLPR allele formed by an A>G SNP that
almost always occurs within the L allele is relatively common
in European Americans (0.09-0.15) and still more abundant
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Beck Depression
Inventory Score <14

Beck Depression

No. of Types of Inventory Score > 14

Childhood Trauma (n=115), n (%) (n=35), n (%)
0 40 (34.8) 2 (5.7)

1 36 (31.3) 6(17.1)

2 16 (13.9) 9 (25.8)

3 13 (11.3) 11 (31.4)
4-5 10 (8.7) 7 (20.0)

*Depressed patients had experienced significantly more types of trauma
(P<.001).

Table 3. Relationship Between 5-HTTLPR Genotypes and
Depressive Symptoms?
Beck Depression
Inventory Score < 14

Beck Depression
Inventory Score > 14

Triallelic Genotype (n=115), n (%) (n=35),n (%)
SS 8(7.0) 1(2.9)
LS 12 (10.4) 6(17.1)
L,S 24 (20.9) 4(11.4)
Lolg 13 (11.3) 2(5.7)
LyLg 29 (25.2) 8(22.9)
LaLs 29 (25.2) 14 (40.0)

*No significant differences were found.

in African American populations (0.24). This L allele is
associated with a low rate of HT'T transcription, such that this
L allele is functionally similar to the S allele.** Genotyping
of 5-HTTLPR for S, L, and L, alleles was performed using
a 2-stage 5’ exonuclease assay, as described by Hu et al.>* The
high expressing L allele is L. The 2 functionally equivalent
low expressing alleles are L and S. Population stratification
was examined with 186 ancestry informative markers.

In the statistical analyses, the number of types of child-
hood trauma reaching criteria on the CTQ and six 5-HTTLPR
genotypes, based on function, were examined in relation to
BDI scores above or below 14 by the X test. Because of power
considerations, we also compared 2 groups—a low expres-
sion group defined as SS or SLg, and high expression group
composed of all the other 4 genotypes. Finally, the main
effects and interaction of CTQ scores and the 2-category
genotype grouping on depression were evaluated by logistic
regression.

RESULTS

The socioeconomic, clinical, CTQ, and 5-HTTLPR data
of the 150 type 1 African American diabetics are shown in
Table 1. Thirty-five of the 150 patients (23.3%) had a BDI
score = 14.

On the CTQ, the depressed diabetic patients (n=35) had
experienced significantly more types of childhood trauma
than the nondepressed diabetics (n=115; P<.001; Table 2).

There was no significant difference in the distribution of
the 6 triallelic 5-HTTLPR genotypes between the depressed
and nondepressed diabetics (Table 3). Similarly, there was no
significant difference between the depressed and nondepres-
sed diabetics for the low expression (20% vs 17.4%) or high
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expression (80% vs 82.6%) 5-HTTLPR genotypes. Logis-
tic regression revealed no significant interaction between
total CTQ scores and 5-HTTLPR genotype in relation to
BDI scores (odds ratio=1.13; 95% CI, 0.09-13.54; P=.92).

DISCUSSION

The first finding in the present study was that 35 of the
150 (23.3%) type 1 diabetic patients had a BDI score of 14
or greater. This high percentage of patients with meaningful
depression scores on the BDI is very similar to the approxi-
mately one-quarter of type 1 diabetics reported to have
depressive symptoms in previous studies and reflects that
type 1 diabetes is a disorder associated with a raised risk
of having depressive symptoms.>®33 The second and novel
finding of the present study is that childhood trauma, but
not 5-HTTLPR genotype, was significantly associated with
depressive symptoms in the diabetics. In fact, 20% of the
diabetics with BDI scores > 14 had experienced 4 or 5 types
of childhood trauma compared with 8.7% of the diabetics
with BDI scores below 14.

The significant association of childhood trauma with BDI
scores > 14 in the type 1 diabetics is in accordance with the
large literature showing that childhood trauma plays a role
in the etiology of depression.® Furthermore, a dose-response
relationship between childhood adversities and depression
was reported among health maintenance organization at-
tendees in the Adverse Childhood Experiences study.?>3¢
The adjusted prevalence of depression was increased 2 to
3 times among health maintenance organization attendees
who reported having experienced 4 or more types of adverse
childhood experience when compared with patients who
had experienced none. Similarly, in the present study, there
was a marked difference in the percentage of diabetics with
BDI scores > 14 found among those who had experienced
4 or more types of childhood trauma compared to those who
had experienced none (41.2% vs 4.8%). Our findings suggest
the possibility that ascertainment of history of childhood
trauma may be useful in evaluating the risk for diabetics to
develop depressive symptoms and thus have a raised risk of
poor medication adherence and complications.*”

Childhood trauma may play a role in the development
of depressive symptoms in diabetics in several ways. First,
childhood trauma may play a role in the development of
other Axis I and II psychiatric disorders, disorders that are
often comorbidly associated with depression and frequently
found in diabetics.* Second, childhood trauma may have
an enduring impact on neurobiological systems that are in-
volved in the pathophysiology of depression; for example,
dysregulation of the hypothalamic-pituitary-adrenal axis,
which is found in diabetics.**~** Third, childhood trauma
may impact brain structures that may moderate response to
life events, and depressed diabetics have been shown to have
focal subcortical biophysical abnormalities in the head of the
caudate nucleus and high prefrontal glutamate levels.*>~*
Fourth, childhood trauma may play a role in the develop-
ment of neuroticism and hostility—personality dimensions
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known to be predisposing to depression.*®> Fifth, having
experienced childhood trauma has been shown to impact
an individual’s coping strategies and ability to manage stress,
and depressed diabetics have often experienced an excess
of adverse life events.”! Sixth, childhood trauma may inter-
act with genes to amplify the risk of depression.’> However,
no significant interaction was found between CTQ scores
and 5-HTTLPR genotype, and there was no main effect
of genotype. The study was underpowered, and other
5-HTT polymorphisms were not examined, but the nega-
tive findings are in accordance with a meta-analysis that
found no evidence that the serotonin transporter alone, or
in interaction with stressful life events, is associated with
depression, 235354

Strengths of the present study include that a homoge-
neous sample of only type 1 diabetic patients was studied;
that depressive symptoms were studied, as they are associ-
ated with poor medication adherence and complications
in type 1 diabetes; and that all the subjects studied were
African Americans, a high-risk group known to have a
higher prevalence of poor glycemic control and diabetic
complications.?” Limitations include that this was a sample
of convenience, that the self-report BDI measurement of
depressive symptoms was used rather than a structured
psychiatric interview. However, the BDI has been used ex-
tensively to measure symptoms of depression in diabetes
and other medical disorders.>? The BDI cutoff score of 14
used here has been found to have high predictive value as
a screening instrument for depressive disorders in both the
general population and in diabetics.*>*> Other limitations
were that we had no measure of hypothalamic-pituitary-
adrenal axis function and that the childhood trauma data
were derived from a self-report questionnaire. However,
the CTQ has been shown to have high reliability and valid-
ity.26-2%31:36 Furthermore, both Bifulco et al*” and Goodman
et al®® observed good reliability in the reporting of child-
hood trauma. Also, Fergusson et al® reported an almost
uniform absence of association between reports of child-
hood abuse and psychiatric measures, consistent with
previous studies showing that the reporting of childhood
trauma in not influenced by psychiatric state at the time
of reporting. Population stratification was examined with
186 ancestry informative markers and found not to be a
significant factor.®°

In summary, as far as we are aware, this is the first study
reporting a relationship between childhood trauma and
depressive symptoms in type 1 diabetic patients. This find-
ing is of interest as data from the US National Comorbidity
Survey Replication® show that the estimated attributable
fractions for psychiatric disorders attributed to having ex-
perienced any adverse childhood event ranged from 22%
to 32% among women and 20%-24% among men. The
authors conclusion that prevention efforts to reduce expo-
sure to adverse childhood events could substantially reduce
the prevalence of psychopathology in the general popula-
tion might well also apply to diabetics and patients with
other medical disorders.
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