
Letters to the Editor

Non-Dynamic Association of Depressive and
Anxiety Disorders With Leukocyte Telomere
Length?

TO THE EDITOR: We applaud the attempt of Verhoeven and
colleagues (1) to examine the relationship over time between
depressive and anxiety disorders and leukocyte telomere
length (LTL) shortening. We propose, however, that the
absence of a relationship in their data may be due to mea-
surement error. For the following reasons, measurement
precision in their studywas low relative to the effect thatwas
assessed; that is, the variation related to depressionor anxiety
in the LTL shortening slope, which was on average 13.3 base
pairs (bp) per year:

(i) The authors reported that over 6 years, 26% of partic-
ipants showed LTL lengthening, which should not be
expected for low measurement error. We showed that
LTL lengthening is primarilyanartifact ofmeasurement
error, especially for short-term follow-up periods such
as 6 years (2).

(ii) Verhoeven et al. measured LTL using quantitative
polymerase chain reaction, reporting interassay coef-
ficients of variation of 4.6% at baseline and of 3.0% at
follow-up of presumably the T/S ratio (the telomere
productTdividedbythesinglegeneproductS).Presuming
an overall coefficient of variation of 3.8% (baseline54.6%;
follow-up53.0%) and a mean LTL of about 5,400 bp (see
Figure 1 in the original article), the standard deviation of
replicate measurements would amount to about 205 bp.
That is more than 2.5-fold higher than the average LTL
shortening (13.3 bpper year36years579.8bp) reported in
their study.

(iii) Verhoeven et al. reported r50.48 for the association
between baseline and follow-up LTL, which is consid-
erably lower than correlations of 0.91–0.96 between
baseline and follow-up LTL over approximately 12 years
reported elsewhere (3).

(iv) The authors reported r520.72 between baseline LTL
and LTL change. However, correlations between baseline
LTL andLTL change largely reflect regression to themean
(4), a phenomenon exacerbated by measurement error.

Therefore, we suggest reexamination of the nexus be-
tween depressive and anxiety disorders and LTL in studies
with more precise LTL measurements and longer follow-up
periods (2, 5). Given the reported cross-sectional association
between LTL and depressive and anxiety disorders, studying

LTL in birth cohorts would be advantageous because
a principal determinant of LTL throughout life is LTL at
birth (6).

REFERENCES
1. Verhoeven JE, van Oppen P, Révész D, et al: Depressive and anxiety

disorders showing robust, but non-dynamic, 6-year longitudinal as-
sociationwith short leukocyte telomere length. AmJPsychiatry 2016;
173:617–624

2. SteenstrupT,Hjelmborg JV,Kark JD, et al: The telomere lengthening
conundrum: artifact or biology? Nucleic Acids Res 2013; 41:e131

3. Benetos A, Kark JD, Susser E, et al: Tracking and fixed ranking of
leukocyte telomere lengthacross the adult life course.AgingCell 2013;
12:615–621

4. Verhulst S, Aviv A, Benetos A, et al: Do leukocyte telomere length
dynamics depend on baseline telomere length? An analysis that
corrects for ‘regression to the mean’. Eur J Epidemiol 2013; 28:
859–866

5. Verhurlst S, Susser E, Factor-Litvak PR, et al: Reliability and validity
of telomere length measurement. Int J Epidemiol (in press)

6. Factor-Litvak P, Susser E, Kezios K, et al: Leukocyte telomere length
in newborns: implications for the role of telomeres in human disease.
Pediatrics 2016; 137:e20153927

Ezra Susser, M.D., Dr.P.H.
Simon Verhulst, Ph.D.

Jeremy D. Kark, M.D., Ph.D.
Pam R. Factor-Litvak, Ph.D.

Katherine Keyes, Ph.D.
Per Magnus, M.D., Ph.D.

Abraham Aviv, M.D.

From the Imprints Center for Genetic and Environmental Lifecourse Studies,
Department of Epidemiology, Mailman School of Public Health, Columbia
University, and the New York State Psychiatric Institute, New York; the
Groningen Institute for Evolutionary Life Sciences, University of Groningen,
the Netherlands; Hadassah School of Public Health and Community Medicine,
Hebrew University, Jerusalem; the Norwegian Institute of Public Health, Oslo;
and the Center of Human Development and Aging, New Jersey Medical
School, Rutgers, The State University of New Jersey, Newark.

The authors report no financial relationships with commercial interests.

This letter was accepted for publication in August 2016.

Am J Psychiatry 2016; 173:1147; doi: 10.1176/appi.ajp.2016.16060747

Unresolved Issues in Longitudinal Telomere
Length Research: Response to Susser et al.

TOTHEEDITOR:We thank Dr. Susser and colleagues for their
commentary on our article (1) regarding the longitudinal
association of depressive and anxiety disorders with leuko-
cyte telomere length (LTL) in which they argue that the
lack of depression- and anxiety-related differences in LTL
shortening, as well as the finding of apparent lengthening in
LTLover time,might be due tomeasurement error.We agree
that this is a very timely and important topic to discuss,
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