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Abstract: This study examines the association between dietary saturated fatty acid (SFA) intake and leukocyte
telomere length (LTL) using data from the National Health and Nutrition Examination Survey (NHANES) 1999-
2002. Telomeres, protective repeats of DNA at the ends of chromosomes, play a crucial role in cellular aging.
Their length is shortened over time and is influenced by various factors, one of which is diet. The present study’s
objective was to evaluate whether increased SFA consumption is associated with shorter LTL. The analysis,
conducted on a large, nationally representative sample of 6646 adults, revealed an inverse association between
dietary SFAs and LTL. When examined further, this association was found to be significant in women, but not in
men. Serum C-reactive protein (CRP) levels were tested as a potential mediator in this relationship, but no such
mediation was found. These findings support the role of dietary factors in modulating cellular aging. However,
further research is warranted to elucidate the underlying mechanisms driving the overall association, as well as

the gender-specific effects observed.
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1. Introduction

Telomeres are regions of DNA located at the ends of chromosomes consisting of tandem repeats
of the sequence TTAGGG in humans. Their function is to protect the coding sequences of DNA from
degradation during cellular division. By acting as a buffer during DNA replication, telomeres are
shortened instead of coding sequences. In particular, leukocyte telomere length (LTL) is widely used
as a biological measure for assessing cellular aging as well as human aging [1].

Saturated fatty acids (SFAs) are a type of fat molecule that are marked by the absence of carbon-
carbon double bonds in their fatty acid chains, meaning they are fully “saturated” with hydrogen
atoms. SFAs have a long history of investigation in the field of nutritional science. SFAs have been
extensively studied in the scientific literature for their adverse effects on cardiovascular health [2].
However, research in more recent decades has shown mixed results [3-5].

It is well established that dietary patterns are linked to telomere length, especially those associated
with oxidative stress or inflammation. [6] For example, the Mediterranean diet, proven to reduce
oxidative stress and chronic inflammation, has been found to be positively associated with LTL [7].
Both oxidative stress and inflammation have been demonstrated to shorten LTL [8,9], providing a
mechanism through which diet can potentially influence LTL. In fact, dietary SFAs are known to have
a marked proinflammatory effect [10,11] and a role in increasing oxidative stress [12,13].

More specifically, dietary SFAs have a potential positive association to levels of several inflamma-
tory biomarkers, one of which is C-reactive protein (CRP) [14]. CRP is an acute-phase inflammatory
plasma protein synthesized in hepatocytes in response to elevated levels of certain cytokines [15]. CRP
has also linked with LTL in previous research studying NHANES 1999-2002 [16-18].

Several studies have found a link between SFA intake and shorter LTL [19-21], while others have
found no link [22,23]. Overall, findings of the current literature are mixed.

The study will attempt to shed light on the relationship between dietary SFA intake and LTL.
There is a gap in the literature, as this association has not been assessed in The National Health and
Nutrition Examination Survey (NHANES) until now. This is important because NHANES has an
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extremely large and nationally-representative sample size, lending power to statistical conclusions
derived from its data. The present inquiry has the largest sample size out of all studies examining the
link between dietary SFAs and LTL. The study will also attempt to shed light on the effect modification
of gender on the relationship between dietary SFAs and LTL, which has not been sufficiently examined.

The primary objective of the present study is to examine the association between dietary SFA
intake and LTL using data from NHANES 1999-2002. Increased consumption of SFAs is hypothesized
to be associated with shorter LTL. C-reactive protein (CRP) was tested as a mediator of this association.

2. Materials and Methods

2.1. Study Design and Population

The National Health and Nutrition Examination Survey (NHANES) is a large-scale survey con-
ducted by the Centers for Disease Control and Prevention’s (CDC) National Center for Health Statistics
(NCHS). The NHANES contains a demographic, dietary, and health-related questionnaire as well as
examination and laboratory measurements. Questionnaires were administered in the participant’s
home, while the physical examination and collection of laboratory samples were conducted in specially
equipped mobile examination centers (MECs) [24].

NHANES is a complex survey with a 4-stage sampling design, with each primary sampling
unit consisting of multiple counties or one metropolitan statistical area [24]. NHANES samples are
weighted to be nationally representative, accounting for nonresponse [24].

NHANES data is typically released in 2-year cycles. Telomere data was only included in the
4-year study period from 1999-2002, and only for individuals 20 years and older. For this study period,
NHANES oversampled low-income persons, adolescents 12-19 years, persons over 60 years of age,
African Americans and Mexican Americans [24]. Out of 7827 individuals with eligible DNA samples,
the current study is composed of 6646 adults aged 20 and over with complete data for all variables
detailed below.

The NHANES 1999-2004 data collection protocol was approved by the NCHS Ethics Review
Board (Protocol #98-12) [25].

2.2. Dietary Saturated Fat (SFA)

Per the NHANES Dietary Interviewers Procedure Manual [26], a 24-hour dietary recall was
performed in the mobile examination center (MEC). Interviews were conducted in person. Measuring
guides such as glasses, mugs, bowls, and spoons were provided. A second day of recall was performed
via phone interview, although the data has not been publicly released [27]. The present inquiry uses
Day 1 MEC interview data.

In order to account for varying total energy intake of individuals, intake of dietary SFAs was
indexed as grams of SFAs consumed per 1000 kcal.

2.3. Leukocyte Telomere Length (LTL)
Per NHANES documentation:

The telomere length assay was performed in the laboratory of Dr. Elizabeth Blackburn at the
University of California, San Francisco, using the quantitative polymerase chain reaction (PCR)
method to measure telomere length relative to standard reference DNA (T /S ratio), as described
in detail elsewhere (Needham et al, 2013; Cawthon, 2002). Each sample was assayed 3 times on 3
different days. The samples were assayed on duplicate wells, resulting in 6 data points. Sample
plates were assayed in groups of 3 plates, and no 2 plates were grouped together more than once.
Each assay plate contained 96 control wells with 8 control DNA samples. Assay runs with 8 or
more invalid control wells were excluded from further analysis (<1% of runs). Control DNA
values were used to normalize between-run variability. Runs with more than 4 control DNA
values falling outside 2.5 standard deviations from the mean for all assay runs were excluded
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from further analysis (<6% of runs). For each sample, any potential outliers were identified and
excluded from the calculations (<2% of samples). The mean and standard deviation of the T/S
ratio were then calculated normally. The interassay coefficient of variation was 6.5% [28].

In order to convert from T/S ratio to DNA base pairs, the following formula was used: 3,274 +
2,413 x (T/S) [28].

2.4. Covariates

In the present inquiry, age, gender, race/ethnicity, education, and poverty income ratio (PIR)
were selected as demographic covariates. Age was left as a continuous variable during analysis.
Race/ethnicity were categorized into 5 responses: Non-Hispanic White, Non-Hispanic Black, Mexican
American, Other Race Including Multi-Racial, and Other Hispanic. Education was categorized into
3 responses: Less Than High School, High School Diploma (including GED), and More Than High
School. PIR was calculated by dividing household income with the federal poverty threshold for
the corresponding household size and served as a measure of socioeconomic status (SES). NHANES
recorded the maximum PIR as 5.00 so that all individuals that surpassed this threshold were labeled
with a PIR of only 5.00. Six categories were used for PIR as follows: <1.00, 1.00-1.99, 2.00-2.99, 3.00-3.99,
4.00-4.99, and 5.00.

Body mass index (BMI), physical activity, and smoking status were selected as lifestyle covariates.
BMI was categorized as follows: Underweight (<18.50), Normal Weight (18.50-24.99), Overweight
(25.00-29.99), and Obese (>30). Physical activity was measured in MET-minutes per week. MET
(metabolic equivalent of task)- minutes per week is a measure of energy expenditure. Categories were
based on the Physical Activity Guidelines for Americans, which recommends that adults engage in
500-1000 MET-minutes of activity per week [29]. Therefore, the categories were defined as follows:
Sedentary (0 MET-minutes/week), Low Activity (0.01-499.99), Recommended Activity (500-1000), and
High Activity (>1000). Smoking status was categorized as Current, Former, or Never.

2.5. Statistical Analysis

NHANES provides 4-year subsample weights specifically for analysis of dietary data in con-
junction with mobile examination center (MEC) laboratory and examination data. This is because a
greater proportion of MEC exams were scheduled on weekends, meaning that using MEC subsample
weights would disproportionately represent dietary intake on weekends [27]. Data for first-stage strata,
primary sampling units (PSUs), and sample weights provided by NHANES were used in all statistical
analysis to ensure that results were generalizable to the U.S. population.

To describe sample characteristics, weighted percentages of each categorical variable were calcu-
lated. Additionally, mean dietary SFA intake and LTL were calculated for each categorical variable.

Multiple linear regression analysis was utilized to test the correlation of dietary SFAs with mean
LTL. Three regression models were created that differed in covariate adjustment. Model 1 was age-
adjusted. Model 2 was adjusted for demographic covariates as described above. Model 3 was adjusted
for demographic and lifestyle covariates. All three models were tested using the overall sample, as
well as subsamples of only men and women in order to assess for effect modification through gender.
Lastly, mediation through C-reactive protein (CRP) was investigated by applying the Baron and Kenny
method [30].

SAS procedure SURVEYFREQ was used to generate weighted percentages, while procedure
SURVEYMEANS was used to generate weighted means. Multiple linear regression analysis was
performed using procedure SURVEYREG. SAS 9.4 (SAS Institute, Cary, NC, USA) was employed for
all statistical analyses. All statistical tests were two-sided. Statistical significance was set when p<0.05.

3. Results

The present study sample (n=6646) consisted of 3437 women and 3209 men. The mean + SE
age of the sample was 45.8 & 0.4 years. The mean leukocyte telomere length (LTL) was 5813 + 34
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base pairs, and the mean dietary saturated fatty acid (SFA) was 12.0 £ 0.01 g/1000 kcal. The caloric
equivalent of 12.0 g of SFA per 1000 kcal is 108 kcal of SFA per 1000 kcal, or 10.8% of total calories. This
slightly exceeds the recommendation issued by the Dietary Guidelines for Americans, which advises
that adults consume less than 10% of total calories from SFAs [31].

Table 1. Characteristics of the sample (n=6646) by mean LTL and dietary SFA intake

Variable N  Weighted % SEof% MeanLTL +£SE Mean SFA + SE
Gender
Men 3209 48.7 0.8 5804 £ 32 12.0 £0.1
Women 3437 51.3 0.8 5822 + 38 120 £0.1
Age”
20-39 2542 40.5 1.2 6033 £ 39 12.0 £0.1
40-59 2054 372 1.0 5782 + 40 121£02
>60 2140 223 0.8 5466 £ 37 11.7 £ 0.1
Ethnicity
Non-Hispanic White 3448 74.6 1.6 5794 + 37 122 £0.1
Non-Hispanic Black 1104 9.3 1.0 5947 + 51 11.1+£0.2
Mexican American 1594 6.9 0.9 5786 £ 39 116 £0.2
Other Race 159 3.0 0.5 5796 £ 73 104 £0.8
Other Hispanic 341 6.1 1.4 5885 £ 93 11.6 £ 0.2
Education
Less Than High School 2135 20.0 1.0 5717 £ 43 11.8 £0.2
High School Diploma 1556 26.2 1.0 5781 43 124+0.1
More Than High School = 2955 53.8 1.6 5865 + 33 11.8 +£ 0.1
Poverty Income Ratio (PIR)
<1.00 1154 13.6 0.8 5882 £+ 41 11.8+0.2
1.00-1.99 1694 20.0 1.3 5754 + 44 11.7 £0.2
2.00-2.99 1086 15.6 0.9 5791 £ 41 123 £0.2
3.00-3.99 808 13.7 0.8 5860 £ 55 123 £0.1
4.00-4.99 617 11.3 0.7 5839 £ 50 122 £0.2
5.00 1287 25.7 1.7 5800 + 41 119 £0.2
Body Mass Index (BMI)
Underweight 92 1.7 0.2 5880 + 83 11.6 £0.7
Normal Weight 1983 325 1.0 5892 + 33 11.7 £ 0.1
Overweight 2431 34.8 1.1 5791 + 40 11.8+0.1
Obese 2140 30.9 1.2 5752 + 38 125 £0.1
Smoking Status
Never 3429 50.8 1.6 5853 + 38 11.8+0.1
Former 1783 25.2 1.0 5699 + 37 120 £0.1
Current 1434 23.9 1.1 5850 + 45 122 £0.2
Physical Activity
Sedentary 2880 349 1.4 5735 + 40 121 £0.1
Low Activity 1244 20.2 0.9 5818 + 38 120 £0.2
Recommended Activity 776 13.3 0.8 5809 + 40 120+£0.2
High Activity 1746 31.6 1.4 5899 + 34 11.8 £0.1

@ Age left continuous during statistical analysis.

Age was categorized in Table 1 for visualization purposes, but was left continuous for statistical
analysis. The correlation between increased age and shortened LTL was significant across the age
categories displayed in Table 1 (p<0.0001).
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Table 2. Association of dietary SFA intake with LTL across men and women

Model 1 Model 2 Model 3
B+ SE p-value B+ SE p-value B+ SE p-value

Overall —631+£1.69 0.0008 —596+1.66 0.0012 —-522+170 0.0047
Men —4.30 + 2.63 0.11 —451+£259 00916 —3.52+256 0.18
Women —815+£263 0.0043 —-747+£266 0.0087 —684+262 0.014

Using the overall sample of adults, all three regression models were significant (p<0.05) in finding
an inverse relationship between dietary SFAs and LTL. Using Model 3, for every 1 gram increase
in SFA intake/1000 kcal, mean LTL was expected to decrease by —5.22 base pairs. In all models,
introducing demographic and lifestyle covariates weakened the association tested. However, adjusting
for covariates did not alter the significance in the combined sample of men and women.

Gender was found to moderate the association between consumption of SFAs and LTL. When
tested across gendered subsamples, all three models showed a significant relationship in women
(p=0.014 in Model 3). This finding was not observed in men—an inverse, although statistically
insignificant relationship between dietary SFAs and LTL was observed (p=0.18 in Model 3).

Mediation through serum C-reactive protein (CRP) levels was also tested by following the Baron
and Kenny method as a preliminary test [30]. Further mediation analysis was not necessary, as no
association was found between SFA intake and CRP levels (p=0.5519) using multiple linear regression
analysis. Therefore, CRP was found not to be a mediator in the association between consumption of
SFAs and LTL.

4. Discussion

The primary aim of the present investigation was to examine the association between dietary
saturated fatty acids (SFAs) and mean leukocyte telomere length (LTL) using NHANES data. The
study uses the largest sample size (n=6646) out of all prior research studying the correlation between
dietary SFAs and LTL.

The current inquiry discovered that in a nationally representative sample of 6646 adults, dietary
SFAs were inversely associated with LTL. Further analysis demonstrated that this association was
significant in women, but not in men (Table 2).

Dietary SFAs increase inflammation and oxidative stress [10-13], both of which contribute to the
shortening of LTL [8,9]. This is the hypothesized mechanism through which SFA is linked to LTL.
In particular, C-reactive protein (CRP) is an inflammatory biomarker that has been linked with both
dietary SFAs [14] and LTL [16-18].

CRP levels were revealed to not mediate the negative association between SFA intake and LTL.
However, this does not mean that other mediator variables are not possible. Some examples are
interleukin-6 (IL-6), tumor necrosis factor-a (TNF-«), serum amyloid A (SAA), and fibrinogen, all of
which are inflammatory biomarkers that have been inversely correlated with LTL [32-36]. CRP was the
only inflammatory biomarker measured throughout the NHANES 1999-2002 study period, although
fibrinogen was recorded only for the 2001-2002 interval. This warrants future research on the studied
association using other biomarkers.

Currently, there is insufficient evidence for any mechanism or explanation for why the negative
association between SFA intake and LTL is significant in women but not in men. Men and women
consumed the same amount of SFA /1000 kcal (Table 1), meaning that differences in the amount of
dietary SFAs consumed is not a possible explanation.

One speculative explanation could be through the differences in fat metabolism between women
and men. Blaak suggests gender differences exist in basal lipolysis, catecholamine-stimulated lipolysis,
postprandial lipolysis, and exercise-induced lipolysis [37]. However, any number of biological, lifestyle,
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or dietary differences between men and women could potentially influence the association between
dietary SFAs and LTL.

Of note, Tiainen et al. [19] conducted a tudy of Finnish adults which concluded that consumption
of SFAs was negatively associated with LTL in men, but not in women. This finding is opposite to the
gender effect identified in this study. The gender-specific association between SFA intake and LTL
must be explored more.

Findings from the present study can inform dietary recommendation and public health guidelines,
specifically those that are gender-specific, which are not very prevalent as of today.

The current investigation has several limitations. First, causal effects are only inferred and
cannot be determined due to the inherent nature of cross-sectional survey data. Second, NHANES
participants performed a self-reported 24-hour dietary recall, which introduces limitations centered
around misreporting of dietary data. Unintentional misreporting during dietary recall is undeniable,
but there is also the potential for non-random misreporting. Murakami and Livingstone [38] analyzed
the dietary assessment of NHANES 2003-2012 and found that prevalence of underreporting and
overreporting to be around 25% and 2%. There were higher rates of underreporting in participants
that: are women, are older, are non-Hispanic Black, are less educated, have a lower poverty income
ratio (PIR), and are overweight or obese. Higher rates of overreporting were associated in participants
that: are male, are younger, have a lower PIR, are current smokers, and are underweight. While
their sample did not use the same NHANES cycles as the current study, Murakami and Livingstone
demonstrated that non-random misreporting bias exists in NHANES dietary recall. Lastly, while the
present analysis included 8 covariates, a number of other confounding factors could also explain the
relationship between dietary SFAs and LTL.

5. Conclusions

This study investigated the relationship between dietary saturated fatty acid (SFA) intake and
leukocyte telomere length (LTL) in NHANES 1999-2002. The findings reveal a significant inverse
association between dietary SFAs and LTL in a combined sample of adults. When separated by gender,
this association was significant in women, but not in men. Serum C-reactive protein (CRP) levels were
not found to mediate this association. These results reinforce the role of dietary factors in cellular
aging processes, although further research is needed to understand the underlying mechanisms and
implications for dietary recommendations. By utilizing a large, nationally representative sample, this
study contributes to the existing body of literature, which has been divided on the link between SFA
intake and LTL. In conclusion, the present study supports the original hypothesis that dietary SFAs are
associated with decreased LTL.

References

1. Aubert, G.; Lansdorp, PM. Telomeres and aging. Physiological reviews 2008, 88, 557-579.

2. Hooper, L.; Martin, N.; Jimoh, O.F,; Kirk, C.; Foster, E.; Abdelhamid, A.S. Reduction in saturated fat intake
for cardiovascular disease. Cochrane database of systematic reviews 2020.

3. Siri-Tarino, PW.; Sun, Q.; Hu, E.B.; Krauss, R.M. Meta-analysis of prospective cohort studies evaluating
the association of saturated fat with cardiovascular disease. The American journal of clinical nutrition 2010,
91, 535-546.

4. Chowdhury, R.; Warnakula, S.; Kunutsor, S.; Crowe, E; Ward, H.A; Johnson, L.; Franco, O.H.; Butterworth,
A.S.; Forouhi, N.G.; Thompson, S.G.; others. Association of dietary, circulating, and supplement fatty acids
with coronary risk: a systematic review and meta-analysis. Annals of internal medicine 2014, 160, 398—406.

5. De Souza, R.J.; Mente, A.; Maroleanu, A.; Cozma, A.L; Ha, V.; Kishibe, T.; Uleryk, E.; Budylowski, P;
Schiinemann, H.; Beyene, J.; others. Intake of saturated and trans unsaturated fatty acids and risk of
all cause mortality, cardiovascular disease, and type 2 diabetes: systematic review and meta-analysis of
observational studies. Bmj 2015, 351.

6. Paul, L. Diet, nutrition and telomere length. The Journal of nutritional biochemistry 2011, 22, 895-901.


https://doi.org/10.20944/preprints202405.1942.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 May 2024 d0i:10.20944/preprints202405.1942.v1

7 of 8

7. Crous-Bou, M.; Fung, T.T.; Prescott, J.; Julin, B.; Du, M.; Sun, Q.; Rexrode, KM.; Hu, EB.; De Vivo, L.
Mediterranean diet and telomere length in Nurses” Health Study: population based cohort study. Bmj

2014, 349.
8. Von Zglinicki, T. Oxidative stress shortens telomeres. Trends in biochemical sciences 2002, 27, 339-344.
9. Squassina, A.; Pisanu, C.; Vanni, R. Mood disorders, accelerated aging, and inflammation: is the link

hidden in telomeres? Cells 2019, 8, 52.

10. Kennedy, A.; Martinez, K.; Chuang, C.C.; LaPoint, K.; McIntosh, M. Saturated fatty acid-mediated
inflammation and insulin resistance in adipose tissue: mechanisms of action and implications. The Journal
of nutrition 2009, 139, 1-4.

11. Milanski, M.; Degasperi, G.; Coope, A.; Morari, J.; Denis, R.; Cintra, D.E.; Tsukumo, D.M.; Anhe, G.; Amaral,
M.E,; Takahashi, HK; others. Saturated fatty acids produce an inflammatory response predominantly
through the activation of TLR4 signaling in hypothalamus: implications for the pathogenesis of obesity.
Journal of Neuroscience 2009, 29, 359-370.

12. Dandona, P.; Ghanim, H.; Chaudhuri, A.; Dhindsa, S.; Kim, S.S. Macronutrient intake induces oxidative
and inflammatory stress: potential relevance to atherosclerosis and insulin resistance. Experimental &
molecular medicine 2010, 42, 245-253.

13. Gonzélez, F,; Considine, R.V.; Abdelhadi, O.A.; Acton, A.]. Oxidative stress in response to saturated fat
ingestion is linked to insulin resistance and hyperandrogenism in polycystic ovary syndrome. The Journal
of Clinical Endocrinology & Metabolism 2019, 104, 5360-5371.

14. Santos, S.; Oliveira, A.; Lopes, C. Systematic review of saturated fatty acids on inflammation and circulating
levels of adipokines. Nutrition research 2013, 33, 687-695.
15. Sproston, N.R.; Ashworth, ].J. Role of C-reactive protein at sites of inflammation and infection. Frontiers in

immunology 2018, 9, 342848.

16. Rode, L.; Nordestgaard, B.G.; Weischer, M.; Bojesen, S.E. Increased body mass index, elevated C-reactive
protein, and short telomere length. The Journal of Clinical Endocrinology & Metabolism 2014, 99, E1671-E1675.

17. Shin, D.; Shin, J.; Lee, K.W. Effects of inflammation and depression on telomere length in young adults in
the United States. Journal of Clinical Medicine 2019, 8, 711.

18. Rehkopf, D.H.; Needham, B.L.; Lin, J.; Blackburn, E.H.; Zota, A.R.; Wojcicki, ]. M.; Epel, E.S. Leukocyte
telomere length in relation to 17 biomarkers of cardiovascular disease risk: a cross-sectional study of US
adults. PLoS medicine 2016, 13, €1002188.

19. Tiainen, A.M.; Mannisto, S.; Blomstedt, P.; Moltchanova, E.; Perild, M.; Kaartinen, N.; Kajantie, E.; Kananen,
L.; Hovatta, I; Eriksson, J. Leukocyte telomere length and its relation to food and nutrient intake in an
elderly population. European journal of clinical nutrition 2012, 66, 1290-1294.

20. Dhillon, VS.; Deo, P; Chua, A.; Thomas, P.; Fenech, M. Telomere length in healthy adults is positively
associated with polyunsaturated fatty acids, including arachidonic acid, and negatively with saturated
fatty acids. The Journals of Gerontology: Series A 2021, 76, 3-6.

21. Song, Y.; You, N.C.Y,; Song, Y.; Kang, M.K.; Hou, L.; Wallace, R.; Eaton, C.B.; Tinker, L.E;; Liu, S. Intake of
small-to-medium-chain saturated fatty acids is associated with peripheral leukocyte telomere length in
postmenopausal women. The Journal of nutrition 2013, 143, 907-914.

22. Cassidy, A.; De Vivo, L; Liu, Y,; Han, J.; Prescott, ].; Hunter, D.J.; Rimm, E.B. Associations between diet,
lifestyle factors, and telomere length in women. The American journal of clinical nutrition 2010, 91, 1273-1280.

23. Garcia-Calzén, S.; Moleres, A.; Martinez-Gonzélez, M.A.; Martinez, J.A.; Zalba, G.; Marti, A.; others.
Dietary total antioxidant capacity is associated with leukocyte telomere length in a children and adolescent
population. Clinical nutrition 2015, 34, 694-699.

24, Curtin, L.R.; Mohadjer, L.K.; Dohrmann, S.M.; Montaquila, ].M.; Kruszan-Moran, D.; Mirel, L.B.; Carroll,
M.D.; Hirsch, R.; Schober, S.; Johnson, C.L. The National Health and Nutrition Examination Survey:
Sample Design, 1999-2006. Vital and health statistics. Series 2, Data evaluation and methods research 2012, pp.
1-39.

25.  NHANES. NCHS Ethics Review Board (ERB) Approval. https://www.cdc.gov/nchs/nhanes/irba98.htm,
2022.

26. NHANES. MEC In-Person Dietary Interviewers Procedures Manual, 2002.

27. NHANES. 2001-2002 Data Documentation, Codebook, and Frequencies: Dietary Interview - Individual
Foods (DRXIFF_B). https://wwwn.cdc.gov/Nchs/Nhanes/2001-2002/ DRXIFF_B.htm, 2004.


https://www.cdc.gov/nchs/nhanes/irba98.htm
https://wwwn.cdc.gov/Nchs/Nhanes/2001-2002/DRXIFF_B.htm
https://doi.org/10.20944/preprints202405.1942.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 May 2024 d0i:10.20944/preprints202405.1942.v1

8of 8

28. NHANES. 2001-2002 Data Documentation, Codebook, and Frequencies Telomere Mean and Standard
Deviation (Surplus) (TELO_B). https://wwwn.cdc.gov/Nchs/Nhanes/2001-2002/ TELO_B.htm, 2014.

29. of Health, U.D.; Services, H. Physical Activity Guidelines for Americans, 2nd edition; U.S. Department of
Health and Human Services: Washington, DC, 2018.

30. Baron, R.M.; Kenny, D.A. The moderator-mediator variable distinction in social psychological research:
Conceptual, strategic, and statistical considerations. Journal of personality and social psychology 1986, 51, 1173.

31. of Agriculture, U.D.; of Health, U.D.; Services, H. Dietary Guidelines for Americans, 2020-2025; 2020. 9th
Edition.

32. O’Donovan, A.; Pantell, M.S.; Puterman, E.; Dhabhar, ES.; Blackburn, E.H.; Yaffe, K.; Cawthon, R.M.;
Opresko, P.L.; Hsueh, W.C.; Satterfield, S.; others. Cumulative inflammatory load is associated with short
leukocyte telomere length in the Health, Aging and Body Composition Study. PloS one 2011, 6, €19687.

33. Fitzpatrick, A.L.; Kronmal, R.A.; Gardner, J.P; Psaty, BM.; Jenny, N.S.; Tracy, R.P.; Walston, J.; Kimura,
M.; Aviv, A. Leukocyte telomere length and cardiovascular disease in the cardiovascular health study.
American journal of epidemiology 2007, 165, 14-21.

34. Masi, S.; Nightingale, C.M.; Day, I.N.; Guthrie, P.; Rumley, A.; Lowe, G.D.; von Zglinicki, T.; D’Aiuto, E;
Taddei, S.; Klein, N.; others. Inflammation and not cardiovascular risk factors is associated with short
leukocyte telomere length in 13-to 16-year-old adolescents. Arteriosclerosis, thrombosis, and vascular biology
2012, 32, 2029-2034.

35. Wong, ].Y.; De Vivo, I; Lin, X.; Fang, S.C.; Christiani, D.C. The relationship between inflammatory
biomarkers and telomere length in an occupational prospective cohort study. PloS one 2014, 9, e87348.

36.  Sanders, J.L.; Newman, A.B. Telomere length in epidemiology: a biomarker of aging, age-related disease,
both, or neither? Epidemiologic reviews 2013, 35, 112-131.

37.  Blaak, E. Gender differences in fat metabolism. Current Opinion in Clinical Nutrition & Metabolic Care 2001,
4, 499-502.

38. Murakami, K.; Livingstone, M.B.E. Prevalence and characteristics of misreporting of energy intake in US
adults: NHANES 2003-2012. British Journal of Nutrition 2015, 114, 1294-1303.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://wwwn.cdc.gov/Nchs/Nhanes/2001-2002/TELO_B.htm
https://doi.org/10.20944/preprints202405.1942.v1

	Introduction
	Materials and Methods
	Study Design and Population
	Dietary Saturated Fat (SFA)
	Leukocyte Telomere Length (LTL)
	Covariates
	Statistical Analysis

	Results
	Discussion
	Conclusions
	References

