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This data file contains the laboratory results of assessing telomere length in blood cells
of participants in CRELES. The assessment was conducted in a subsample of the pre-
1945 CRELES cohorts waves 1 and 2, as well as in all principal participants of the
retirement cohort, wave 1, whose stored DNA had adequate concentration levels. The
file also includes the LTL information for a complementary sample of 91 quasi-
centenarians of the Nicoya region that followed all protocols of the CRELES pre-1945
cohort.

The variables IDSUJETO and WAVE must be used to link the information to CRELES data
files.

The variable SUBSAFRA contains the subsample fraction of the CRELES sample for which
LTL are measured. The product of the inverse of SUBSAFRA times the original sampling
weights provide an estimate of new sampling weights for the telomere subsample. The
variables TS, TSNORMAL, and BP are measures of LTL as explained below.

The LTL subsample in the CRELES pre-1945 cohort, plus the complementary sample of
Nicoya quasi-centenarians, includes N=1,261 participants, 968 of whom have two
observations close to two-years apart and thus amenable for longitudinal analyses. The
number of telomere observations in this cohort is thus 2,229. The subsample included all
CRELES participants from the high longevity Nicoya region (N= 333, of whom 226 have
two observations) and a randomly selected, age-stratified, 38% subsample of CRELES
participants from regions other than Nicoya.

In the CRELES RC cohort, LTL was measured in all available DNA samples of main
participants, N=2,369 or 85% of all main participants.

CRELES blood specimens were obtained by venipuncture in the homes of participants by
certified phlebotomists. Plasma and the cell fraction were separated by centrifugation
within the next 2-4 hours after collection and stored in 2ml vials at -40°C.

DNA extraction and LTL measurement

Laboratory technicians of the University of Costa Rica extracted DNA from the cell
fraction after Hermann and Frischauf?; briefly, the first step is cell lysis and proteinase K
digestion, next a phenol-chloroform extraction (tris-buffered phenol/ tris-buffered
phenol, chloroform: isoamyl alcohol 24:17/ sodium acetate-isopropanol precipitation/
pellet washing with ethanol 70%) and dissolved in TE buffer. The absorption ratio
A260/A280 was 1.72 on average (0.64 s.d.) The extracted DNA samples, with a mean
concentration of 106 ng/ul (50 s.d.) were stored at 4°C for periods varying from 0 to 9
years until the LTL assay (12% <1 year, 44% 2-3 years, 7% 4-5 years, 29% 6-7 years,
and 8% 8-9 years). A 0.8% agarose gels analysis was run in 2015 to assess integrity of
the DNA used to measure telomere length in a systematic selection of 111 DNA samples
stratified by years of DNA storage and LTL assay lot. This agarose gels analysis
concluded there was no apparent DNA degradation.

' Hermann BG, Frischauf AM. [solation of genomic DNA. Methods in Enzymology. 1987;152:180-3.
2



The Blackburn laboratory at the University of California, San Francisco conducted the
LTL assay using quantitative polymerase chain reaction (Q-PCR) to determine the
relative ratio of telomere to a single-copy gene (T/S ratio), in this case human beta-
globin. Each DNA sample was assayed three times and T and S values were averaged to
obtain the T/S ratio. The average inter-assay coefficient of variability was 0.037 (0.033
s.d.) Because of budget constraints, LTL assays were conducted in two lots, with the first
lot run in 2010 and the second in 2014. A validation of the results in the two lots was
conducted in 29 DNA samples randomly selected from the first lot, which were re-
assayed in the second. The correlation coefficient between the two measures of LTL in
this subsample was a satisfactory 0.94. However, a bias was detected in the comparison:
T/S ratios re-assayed in 2014 were 0.07 longer on average than the original T/S ratios
from the 2010 assay. The 95% confidence interval of this mean difference was 0.05 -
0.09.

Statistical analysis using panel data techniques on the 2,229 observations from the pre-
1945 cohort showed that LTL was significantly associated with storage times and assay
lot2. In order to make the LTL indicator comparable across all observations (which is
especially critical for longitudinal analyses), the following correction equations were
identifieds3:

2014 LTL assay:
Adj_T/S =0bs_T/S - (.069 DNAyrs -.0067 DNAyrs? ) + .04 oldblood

2010 LTL assay:
Adj_T/S =0bs_T/S - (.043 DNAyrs -.0067 DNAyrs? ) +.04 oldblood +.051

RC cohort (2014 assay):
Adj_T/S =0bs_T/S -.305

Where:
Adj_T/S and Obs_T/S are the adjusted and observed T/S ratios
DNAyrs Time (in exact years) DNA was stored prior to the LTL assay
Oldblood: 1 if blood was stored 12 or more months prior to DNA extraction.

The adjusted or normalized T/S ratio is an estimate of the expected T/S ratio if DNA
were extracted from blood cells stored less than 12 months and the LTL assay were
conducted immediately after DNA extraction (zero storage time of DNA) using the
procedures of the 2014 assay. Correction equations were derived from multivariate,
panel regression analysis including more than 30 indicators of demographic,
socioeconomic, health and early childhood characteristics of participants.

2z Rosero-Bixby L, Rehkopf DH, Dow WH, Lin ], Epel ES, Azofeifa ], et al. (2019) Correlates of longitudinal
leukocyte telomere length in the Costa Rican Longevity Study of Healthy Aging (CRELES): On the
importance of DNA collection and storage procedures. PLoS ONE 14(10):
e0223766. https://doi.org/10.1371 /journal.pone.0223766.

3 Ibid: S2 Document
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If analyses are conducted using original, unadjusted T/S ratios, it is strongly
recommended to control for possible confounding effects of storage time and assay lot
with the corresponding information provided in the data file.

The file includes also a variable measuring LTL in base pairs units, which is a simple
transformation of the normalized T/S ratios with the equation:
base-pairs = 3274 + 2413 x (T/S) 4.

Codebook
studychar
(unlabeled)
type: string (str26)
unique values: 3 missing "": 0/4,598
tabulation: Freqg. Value
2,082 "Prel945"
147 "Prel945 gquasi centenarians"”
2,369 "RC"
warning: variable has embedded blanks
cohort
(unlabeled)
type: numeric (byte)
label: cohort
range: [1,2] units: 1
unique values: 2 missing .: 0/4,598
tabulation: Freq. Numeric Label
2,229 1 Pre 1945
2,369 2 RC
idsujeto
(unlabeled)

type: numeric (long)

range: [1,22230201] units: 1

4 Farzaneh-Far R, Lin |, Epel E, Lapham K, Blackburn E, Whooley MA. Telomere length trajectory and its
determinants in persons with coronary artery disease: longitudinal findings from the heart and soul study.
PLoS One 2010;5(1):e8612. doi: 10.1371/journal.pone.0008612.
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unique values: 3,630 missing 0/4,598
mean: 6.4e+06
std. dev: 7.5e+06
percentiles: 10% 25% 50% 75% 90%
1165 2205 2.1e+06 1.3e+07 1.9e+07
wave
(unlabeled)
type: numeric (byte)
range: [1,2] units: 1
unique values: 2 missing 0/4,598
tabulation: Freqg. Value
3,599 1
999 2
subsafra TL subsample
fraaction (of creles sample)
type: numeric (float)
range: [.08125,1] units: 1.000e-08
unique values: 13 missing 0/4,598
mean: .708474
std. dev: .237385
percentiles: 10% 25% 50% 75% 90%
.354922 .412032 85 .85 .963636
ts Mean
T/S ratio (lab reported)
type: numeric (double)
range: [.335,2.686] units: 1.000e-08
unique values: 2,060 missing 0/4,598
mean: 1.06913
std. dev: .286014
percentiles: 10% 25% 50% 75% 90%
.70591 .85148 1.05212 1.262 1.451
ts sd

T/S adjusted SD



type:

range:
unique values:

mean:
std. dev:

percentiles:

tsnormal
and DNA from fresh blood

T/S normalized to lab lot 2014,

numeric (float)
[0, .285] units: .001
153 missing 1,039/4,598
.027711
.025876
10% 25% 50% 75% 90%
.007 .012 .021 .034 .057

zero-time DNA storage

type: numeric (float)
range: [.117,2.381] units: 1.000e-08
unique values: 2,934 missing 0/4,598
mean: .891023
std. dev: .216089
percentiles: 10% 25% 50% 75% 90%
.647 .741895 .863939 1.017 1.1708
bp
Base Pairs LTL
type: numeric (int)
range: [3556,9019] units: 1
unique values: 1,570 missing 0/4,598
mean: 5424.04
std. dev: 521.428
percentiles: 10% 25% 50% 75% 90%
4835 50064 5359 5728 6099
doi Date of
interview (and blood extraction)
type: numeric daily date (int)
range: [16378,18974] units: 1
or equivalently: [03nov2004,13dec2011] units: days
unique values: 1,102 missing 0/4,598
mean: 17845.8 = 09nov2008 (+ 20 hours)
std. dev: 854.634



percentiles: 10% 25% 50% 75% 90%
16631 17079 18312 18640 18816
14jul2005 050ct2006 19feb2010 13jan2011 08jul2011

age
Age at interview

type: numeric (int)

range: [54,111] units: 1
unique values: 56 missing .: 0/4,598

mean: 69.2497
std. dev: 12.9589

percentiles: 10% 25% 50% 75% 90%
56 59 64 78 89

male
Gender is male

type: numeric (byte)

range: [0,1] units: 1
unique values: 2 missing .: 0/4,598

tabulation: Freqg. Value
2,629 0
1,969 1

nicoya
Residence is in Nicoya region

type: numeric (byte)
range: [0,1] units: 1
unique values: 2 missing .: 0/4,598
tabulation: Freqg. Value
3,871 0
727 1
lot
Assay lot year
type: numeric (float)
range: [2010,2014] units: 1
unique values: 2 missing .: 0/4,598



tabulation:

Freq.
977
3,621

Value
2010
2014

modnaextra
Month DNA extracted

type:

range:
unique values:

mean:
std. dev:

percentiles:

numeric

[1,11]
11

6.7577
3.2534

(byte)

2
9

yrdnaextra
Year DNA extracted

type:

range:
unique values:

tabulation:

numeric

[2005,2
6

Freq.
260
96
1,167
706
1,295
1,074

(int)

012]

Value
2005
2006
2007
2010
2011
2012

moltlmeasur
Month LTL measured

type:

range:
unique values:

tabulation:

numeric

[2,10]
3

Freq.
20
3,621
957

(byte)

units: 1
missing .: 0/4,598
25% 50% 75% 90%
2 7 1 1
units: 1
missing .: 0/4,598
units: 1
missing .: 0/4,598

yrltlmeasur
Year LTL measured



type: numeric (int)

range: [2010,2014] units: 1
unique values: 2 missing .: 0/4,598

tabulation: Freqg. Value
977 2010
3,621 2014

storeblood
Months stored blood

type: numeric (byte)

range: [2,064] units: 1
unique values: 47 missing .: 0/4,598
mean: 15.3704

std. dev: 13.3883

percentiles: 10% 25% 50% 75% 90%
5 7 11 1 3

storedna
Months stored DNA

type: numeric (int)
range: [1,114] units: 1
unique values: 55 missing .: 0/4,598

mean: 43.1938

std. dev: 24.0136
percentiles: 10% 25% 50% 75% 90%
29 29 36.5 46 83



