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Abstract

:

High adherence to the Mediterranean diet (MD) has been associated with lower incidence of cardiovascular disease, increased HDL-cholesterol levels, and decreased triglycerides (TG), and total and LDL cholesterol levels. We aimed to assess the association of MD adherence at baseline with the lipid profile both cross-sectionally and prospectively in a sample of apparently healthy community-dwelling subjects. We conducted three cross-sectional studies using data from follow-ups 1 (FU1, 2009–2012), 2 (FU2, 2014–2017), and 3 (FU3, 2018–2021) of CoLaus|PsyCoLaus, a population-based sample from Lausanne, Switzerland. Dietary intake was assessed with a food frequency questionnaire. Two MD scores (Trichopoulou and Vormund) were computed, ranging from 0 (low) to 9 (high). In total, LDL and HDL cholesterol and TG were assessed. Incident dyslipidemia was defined as hypolipidemic treatment at FU2 or FU3. Overall, 4249 participants from FU1 (53.7% women, 57.6 ± 10.5 years, Trichopoulou 4.0 ± 1.5, Vormund 4.7 ± 1.9) were included. Neither MD score correlated significantly with the lipid markers and similar results were obtained according to the hypolipidemic status. Among the 3092 untreated FU1 participants with FU2 and FU3 data, 349 (11.3%) developed dyslipidemia by FU2 or FU3. No difference in MD scores was found between participants who developed dyslipidemia and those who did not (4.1 ± 1.5 vs. 4.0 ± 1.5 and 4.8 ± 1.8 vs. 4.8 ± 1.9 for Trichopoulou and Vormund, respectively, p > 0.05). Finally, no associations were found between MD score and lipid changes at 5 or 10 years. Contrary to other studies, adherence to MD at baseline did not show any significant effects on lipid composition/incident dyslipidemia in Colaus|PsyCoLaus participants.
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1. Introduction


Blood lipid composition has significant effects on cardiovascular health, more specifically on atherosclerotic cardiovascular disease (CVD) [1]. To improve cardiovascular health, low-density lipoprotein (LDL) cholesterol should be decreased below well-established goals, in combination with triglyceride (TG) reduction [1].



One way to improve lipid profile, and thus decrease incidence and mortality of CVD, is to improve life-style habits such as nutrition. The Mediterranean siet’s (MD) capacity to reduce CVD incidence has been documented by observational studies [2,3] and a large clinical trial [4]. For instance, Rosato et al.’s meta-analysis demonstrated an inverse relationship between a high adherence to a MD and the risk of coronary heart disease, acute myocardial infarction, ischemic stroke, or CVD mortality [5].



The MD is a traditional diet from areas of olive cultivation in the Mediterranean region, where it has been associated with better health status [6]. This food pattern is characterized by a high intake of plant foods such as fruits, vegetables, different forms of cereals, potatoes, beans, nuts, and seeds; a moderate to low intake of fish and dairy products with a moderate consumption of yogurt, cheese, poultry, and eggs; a low intake of red meat and sweets; and a low to moderate consumption of wine. The properties of this diet are based on the abundance of essential micronutrients, fibres, and antioxidants from plant foods, contrary to meat consumption. Olive oil is the primary source of fat and mainly provides monosaturated fat with low amounts of saturated fat. The benefits are derived from the synergy and addition of the different components of the MD, emphasizing the importance of assessing the whole diet rather than individual nutrients [3,5,7].



Most studies assessing the possible associations with adherence level to the MD reported a decrease in LDL, TG, and total cholesterol levels, and an increase in high-density lipoprotein (HDL) cholesterol [8,9,10,11,12,13]. Conversely, the results of randomized controlled trials on the effect of the MD on lipids were low to modest, or insignificant [14,15]. Thus, although most studies showed the same trend, the limitations are often numerous and proven beneficial effects of the MD are very small. In some cases, confounding factors limit the association between MD and lipid profile; healthy behaviours such as non-smoking, adequate physical activity or social interaction have a synergic effect with diet and the individual effect of the MD on lipid profile could not always be proven. [8,11,13]. In addition, the conclusions of some studies might not apply to the general population. For instance, some studies focused on people at high cardiovascular risk or with dyslipidaemia [12], while others mainly included healthy active men [11,13]. Other studies had small samples and thus reduced statistical power [9,11,12,14]. Finally, the cross-sectional design of some studies does not allow the drawing of temporal or causal associations, stressing the need for prospective studies with higher levels of proof [8,9,10,13].



We aimed to assess the effect of the MD on the lipid profile and its evolution both cross-sectionally and prospectively in a sample of apparently healthy community-dwelling subjects, independently of their lipid status.




2. Materials and Methods


2.1. Population and Study Design


The CoLaus|PsyCoLaus study is a population-based study investigating the epidemiology and genetic determinants of psychiatric and cardiovascular disease in Lausanne, Switzerland [16]. Briefly, a representative sample was collected through a simple, non-stratified random sampling of 19,830 individuals (35% of the source population) aged between 35 and 75 and of Caucasian origin. The initial recruitment and baseline study was conducted between June 2003 and May 2006. Three follow-ups resurveyed the whole cohort over a 15-year period, the first follow-up (FU1) was performed between April 2009 and September 2012 with a median follow-up time of 5.4 years (average 5.6, range 4.5–8.8); the second follow-up (FU2) was performed between May 2014 and April 2017 with a median follow-up time of 10.7 years (average 10.9, range 8.8–13.6); and the third follow-up (FU3) was performed between April 2018 and May 2021 with a median follow-up time of 14.5 years (average 14.6, range 13.2–17.3). Participants underwent similar interventions at baseline and at the three follow-ups, including an interview, clinical assessment, blood and urine sampling, and health and lifestyle questionnaires.



For this study, only data from the follow-up examinations were used because dietary assessment was not performed at baseline. Therefore, our detailed aims were to study the association between the MD score at FU1 and (1) lipid levels/hypolipidemic treatment at FU1; (2) incident dyslipidemia [defined as self-reported hypolipidemic treatment at FU2 or FU3] among untreated participants at FU1; and (3) changes in total LDL and HDL cholesterol between FU1 and FU2/FU3 among participants with/without statin treatment during the whole follow-up period.




2.2. Dietary Assessment


Dietary intake was assessed using a self-administered, semi-quantitative food frequency questionnaire (FFQ) which also included portion size [17]. This FFQ has been validated in the Geneva population [17,18]. Briefly, this FFQ assesses the dietary intake of the previous 4 weeks and consists of 97 different food items that account for more than 90% of the intake of calories, proteins, fat, carbohydrates, alcohol, cholesterol, vitamin D, and retinol, and 85% of fibre, carotene, and iron. To our knowledge, there is no FFQ (validated or not) assessing dietary intake for the whole year in Switzerland; the other available and validated FFQ assesses the dietary intake of the previous month [19]. Hence, this FFQ provides the best dietary assessment currently available. For each item, consumption frequencies ranging from “less than once during the last 4 weeks” to “2 or more times per day” were provided, and participants also indicated their average serving size (smaller, equal, or bigger) compared to a reference size. Each participant brought along their filled-in FFQ, which was checked for completion by trained interviewers on the day of the visit.




2.3. Quantification of the Mediterranean Diet Adherence Scores


Two dietary scores were computed based on the Mediterranean diet. The first Mediterranean dietary score (designated as ‘Mediterranean score 1′) was derived from Trichopoulou et al. [7] and uses consumption frequencies instead of amounts. Briefly, a value of 0 or 1 was assigned to seven different foods using their sex-specific medians as a cut-off. Participants whose consumption frequencies for “healthy” foods (vegetables, fruits, fish, and cereal) were above the median were given the value of 1, while for “unhealthy” foods (meat and dairy products), consumption frequencies below the median were given the value of 1. Two other items were considered, these were ratio of monounsaturated to saturated fats and moderate alcohol consumption (between 5 and 25 g/day for women and 10 and 50 g/day for men). The score ranged between 0 and 8.



The second Mediterranean dietary score (designated as ‘Mediterranean score 2′), adapted to the Swiss population, was computed according to Vormund et al. [20]. It used the same scoring system but considered nine types of “healthy” foods: fruits, vegetables, fish, cereal, salads, poultry, dairy products, and wine. The score ranged between 0 and 9. For both scores, higher values represented higher adherence to the MD and, hence, a healthier diet.




2.4. Lipids


Most biological assays were performed by the CHUV Clinical Laboratory on fresh blood samples within 2 h of blood collection. Lipid levels were determined by the following analytical procedures with maximum inter- and intra-batch coefficients of variability (CVs): total cholesterol by CHOD-PAP (cholesterol oxidase phenol 4-aminoantipyrine peroxidase) with 1.6–1.7% CVs; HDL-cholesterol by CHOD-PAP + PEG (polyethylene glycol) + cyclodextrin with 3.6–0.9% CVs; triglycerides by GPO-PAP (glycerol phosphate oxidase) with 2.9–1.5% CVs; and LDL particle size was assessed by polyacrylamide gel electrophoresis (Lipoprint LDL kit®, Quantimetrix Corporation, CA, USA) with 1.5–0.5% CVs.



Based on lipid concentration, the following definitions were used in this study: LDL-cholesterol was calculated with the Friedewald formula only if triglycerides <4.6 mmol/L; low HDL cholesterol level was defined as <1.0 mmol/L in men and <1.29 mmol/L in women; high HDL cholesterol as ≥1.6 mmol/L; high LDL cholesterol was defined as ≥4.1 mmol/L; and a high triglyceride level was defined as ≥2.2 mmol/L. Dyslipidaemia was defined as low HDL cholesterol and/or high triglyceride and/or LDL cholesterol ≥4.1 mmol/L or ≥2.6 mmol/L in the presence of a self-reported history of myocardial infarction, stroke, coronary artery disease, or diabetes.



Finally, participants were asked if they were known to have high cholesterol or were under hypolipidemic drug treatment.




2.5. Other Covariates


Data relative to demographic and socio-economic status, lifestyle factor, physical activity and food intake were collected through questionnaires. Marital status was categorized as living alone or as a couple; educational level was categorized as high (university), middle (high school), or low (mandatory or apprenticeship); smoking status was categorized as never, former, or current; physical activity was categorized as sedentary/active; sedentary status was defined as spending more than 90% of daily energy in activities below moderate- and high-intensity. Additional information on following other diets was collected, including weight loss, low fat, low sugar/diabetic, low salt, and other diets.



Body weight and height were measured with participants barefoot and in light indoor clothes. Body weight was measured in kilograms to the nearest 100 g using a Seca® scale (Hamburg, Germany). Height was measured to the nearest 5 mm using a Seca® (Hamburg, Germany) height gauge. Body mass index (BMI) was computed, obesity was defined as BMI ≥ 30 kg/m2 and overweight as BMI ≥ 25 and <30 kg/m2. Blood pressure (BP) was measured using an Omron® HEM-907 automated oscillometric sphygmomanometer after at least a 10 min rest in a seated position, and the average of the last two measurements was used. Hypertension was defined by a systolic BP ≥ 140 mm Hg or a diastolic BP ≥ 90 mm Hg, or by the presence of antihypertensive drug treatment. Diabetes was defined as fasting plasma glucose ≥ 7.0 mmol/L and/or presence of oral hypoglycaemic or insulin treatment. Type 2 diabetes mellitus (T2DM) was defined in case of diabetes without self-reported Type 1 DM. Finally, baseline CVD was reported through interviews focused on personal and family history of CVD and cardiovascular risk factors.




2.6. Inclusion and Exclusion Criteria


We included participants who attended the first and at least one subsequent follow-up. We excluded those missing any variables required to define dietary assessment, lipid composition, or any covariables.




2.7. Statistical Analysis


The Shapiro–Wilk test was applied to test for normality. As the MD scores significantly deviated from a Gaussian distribution, the associations between MD scores and lipid levels at FU1 were assessed by Spearman’s nonparametric correlation. Adjustment for potential covariates was performed using linear regression and results were expressed as standardized beta coefficients. The association between MD scores and presence of hypolipidemic drug treatment upon FU1 was assessed by comparing the averages of MD scores between treated/untreated participants; bivariate and multivariable analyses were performed via analysis of variance (ANOVA).



To explore our second aim, to find the association between the MD scores and incident dyslipidemia, only participants devoid of hypolipidemic drug treatment at FU1 were included. We compared the MD scores at FU1 between participants who had started hypolipidemic drug treatment by FU2 or FU3 versus those who had not; bivariate and multivariable analyses were conducted using ANOVA. We also computed the incidence of hypolipidemic drug treatment according to MD levels at FU1. Analyses of the associations between the MD scores and incident hypolipidemic drug treatment as outcome were conducted using logistic regression.



Our third aim was to study the association between the MD scores and changes in total, LDL and HDL cholesterol between FU1 and FU2/FU3, among participants with/without statin treatment during the whole follow-up period. Participants who started hypolipidemic drug treatment after FU1 were thus excluded. We computed the difference in lipid levels between FU2 or FU3 and FU1 and associated this difference with the MD score at FU1. Analyses were conducted using Spearman’s correlation and multivariable linear regression, as was conducted for the first aim.



All multivariable analyses were adjusted for gender (man or woman), age (continuous), education (low, middle, or high), marital status (living alone or living in couple), smoking categories (never, former, or current), BMI categories (normal, overweight, or obese), hypertension (yes or no), and diabetes (yes or no).



Statistical analyses were conducted using Stata v.16.1 (Stata Corp, College Station, TX, USA) and statistical significance was considered for a two-sided test with p < 0.05.





3. Results


3.1. Selection and Characteristics of the Participants


Of the 5064 participants who attended the first follow-up, 815 were excluded, leaving 4249 participants (83.9%) for analysis. Details of exclusions are indicated in Figure 1.




3.2. Mediterranean Diet Scores and Characteristics of the Participants


Characteristics of included and excluded participants from FU1 are presented in Table S1. Included participants were more often Swiss-born, non-smokers, living with someone, had higher educational status and MD scores, and were less likely to be obese, hypertensive, or diabetic.




3.3. Association between MD and Lipid Levels/Hypolipidemic Treatment at FU1


Table 1 shows the bivariate associations between both the MD scores and the lipid levels at the first follow-up according to presence or not of hypolipidemic treatment. Among participants untreated for dyslipidemia, MD scores were positively associated with HDL and negatively associated with triglyceride levels, while no association was found for total and LDL cholesterol. Among participants on hypolipidemic drugs, negative associations were found between the Vormund score and total and LDL cholesterol. Similar findings were obtained after multivariable analysis (Table S2).




3.4. Association between MD Scores and Incident Dyslipidemia


Among the 3485 participants with no hypolipidemic treatment at FU1, 3092 had follow-up data. Among these, 349 (11.3%) developed dyslipidemia upon FU2 or FU3. The characteristics of the participants according to absence or presence of incident dyslipidemia are detailed in Table 2. Participants newly treated for dyslipidemia were older, more often less educated, smokers, overweight, hypertensive, and diabetic. Conversely, there was no difference in either MD score between both groups. Similar negative findings were obtained after multivariable analysis taking into account age, gender, and other risk factors. The adjusted error for the Trichopoulou score 4.14 ± 0.08 vs. 4.00 ± 0.03 (p = 0.09) for participants with and without incident dyslipidemia, respectively, the corresponding values for the Vormund score being 4.94 ± 0.10 and 4.75 ± 0.04 (p = 0.07). When incident dyslipidemia was considered as the outcome, the multivariable-adjusted odds ratio and (95% confidence interval) for one unit increase in the Trichopoulou score was 1.06 (0.99–1.15), p = 0.10, and for one unit increase in the Vormund score 1.06 (0.99–0.12) p = 0.09.




3.5. Association between MD Scores and Changes in Lipid Levels between FU1 and FU2/FU3


The associations between the MD scores and lipid profile changes at 5-(FU2) to 10-year (FU3) follow-up stratified by statin treatment are indicated in Table 3. Among the participants untreated for dyslipidemia, changes in total cholesterol, LDL cholesterol, and triglycerides were positively associated with the Vormund scores. No significant consistent associations were found among participants treated for dyslipidemia. Furthermore, the correlation coefficients were low, indicating a weak association even in the case of significant lipid changes. Similar findings were obtained after multivariable linear regression adjusting for covariates (Table 4).





4. Discussion


4.1. Main Findings


Association of MD adherence with lipid markers was not significant in our cross-sectional study. The MD scores at baseline did not show any influence on dyslipidemia incidence upon follow-up, nor any prospective association with 5- to 10-year lipid changes.




4.2. Association of MD Score with Lipid Profile


The lack of association found in our study between MD adherence and lipid profile contrasts with previous cross-sectional studies (9–11.13). Higher MD scores have been associated with lower LDL cholesterol levels in 3775 Greek adults [10], with lower total and LDL cholesterol levels in 249 US firefighters [11] and with higher HDL cholesterol levels in 1290 Spanish adults [13]. Conversely, the effect of MD scores on triglyceride levels was inconsistent.



A first explanation might be the use of different scores among studies. Indeed, some studies included Mediterranean lifestyle aspects in addition to diet [11,13]. For instance, the MEDLIFE index includes dietary habits, physical activity, rest, and social interactions, in addition to the diet, as this would lead to a potentially greater synergistic effect than using the MD score alone [11].



A second hypothesis is the adaptation of MD scores to study populations, as stressed by Hoffman and Gerber [21]. Indeed, the Trichopoulou score was designed for a Greek population [7] and might not be adapted to other countries that differ in food availability and eating habits. In a study conducted in Belgium using the Trichopoulou score, only weak and inconsistent associations with the lipid profile were found [9]. To explore this second hypothesis in our study, we used a second Mediterranean diet score defined by Vormund and adapted to the Swiss population [20]. The main difference between this score and the one by Trichopoulou is the beneficial consumption of dairy products, which are highly consumed in Switzerland. Still, few significant associations were found, the Vormund score being associated with HDL cholesterol and TG in untreated participants, and with total and LDL cholesterol in treated participants.




4.3. Association of MD Score with Incident Dyslipidemia and Lipid Evolution


Our study did not confirm the negative association between MD adherence at baseline on the incidence of dyslipidemia or changes in lipid levels. According to a meta-analysis of randomized controlled trials [15], an MD intervention showed only moderate benefits on cardiovascular risk factors compared to no or minimal intervention. Among the studies included in that meta-analysis, nine studies on primary prevention showed low quality evidence for a small reduction in total cholesterol compared to baseline, and little or no effect on LDL, HDL cholesterol and triglycerides. Findings were similar for the two studies in this same meta-analysis assessing secondary prevention participants. Overall, our results suggest that adherence to a MD as defined by the Trichopoulou or Vormund score provides little protection against development of dyslipidaemia. Still, given the limitations of the MD scores, further studies should be conducted to confirm or inform our findings.




4.4. Strengths and Limitations


The main strength of our study is its prospective design to assess the evolution of lipid profile. The previous literature mainly assessed the association with MD through cross-sectional studies or less frequently through randomized controlled studies involving a shorter follow-up time. Moreover, we compared the associations between participants at both the primary and secondary prevention, which did not restrict the sample only to a healthy population.



Our study also includes several limitations. First, we only considered dietary information recorded at the first follow-up to measure adherence to the diet, hence the prospective part of our study only assessed the association of MD adherence at baseline with lipid evolution and incident dyslipidemia. Secondly, we used a Mediterranean diet score on a non-Mediterranean population. Despite the Vormund score putting this bias into perspective, neither score assesses quality of nutrients, behaviours or traditional Mediterranean lifestyle pattern. Thirdly, we could not adjust for other lifestyle factors such as physical activity levels, and, despite multivariable adjustment, we could not exclude the issue of residual confounding. Finally, participants were only composed of Caucasians living in an urban city. Indeed, a Swiss study showed significant differences in food consumption across the three main regions of Switzerland [22]. Similar limitations can be found when generalizing results to other countries due to the differences in nutrient intake, especially when considering a North–South gradient [23].





5. Conclusions


In contrast with the previous literature, adherence to a MD at baseline among the Colaus|PsyCoLaus participants was associated neither with lipid levels nor with incident dyslipidemia. Our results highlight the need for continued research on how to investigate long-term diet interventions across populations and question the one-diet-fits-all approach to meet a specific clinical outcome such as dyslipidemia.
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Figure 1. Exclusion criteria and number of included participants. 
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Table 1. Bivariate associations between Mediterranean diet scores and lipid levels in mmol/L, stratified by hypolipidemic treatment, first follow-up, 2009–2012, CoLaus|PsyCoLaus study, Lausanne, Switzerland.
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	Trichopoulou
	p-Value
	Vormund
	p-Value





	Untreated (n = 3485)
	
	
	
	



	 Total cholesterol
	0.006
	0.729
	−0.015
	0.387



	 LDL cholesterol
	−0.006
	0.705
	−0.026
	0.132



	 HDL cholesterol
	0.044
	0.009
	0.071
	<0.001



	 Triglycerides
	−0.032
	0.057
	−0.076
	<0.001



	Treated (n = 764)
	
	
	
	



	 Total cholesterol
	−0.070
	0.052
	−0.073
	0.043



	 LDL cholesterol
	−0.065
	0.071
	−0.074
	0.040



	 HDL cholesterol
	0.041
	0.253
	−0.005
	0.896



	 Triglycerides
	−0.060
	0.100
	−0.036
	0.324







Results are expressed as Spearman correlation coefficients.













 





Table 2. Characteristics of participants with or without incident hypolipidemic treatment at 5- or 10 years follow-up among untreated participants, CoLaus|PsyCoLaus study, Lausanne, Switzerland.
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	No Incident Hypolipidemic Treatment
	Incident Hypolipidemic Treatment
	p-Value





	Total
	2743 (88.7)
	349 (11.3)
	



	Woman (%)
	1598 (58.3)
	172 (49.3)
	0.001



	Age (years)
	55.4 ± 10.0
	59.4 ± 9.3
	<0.001



	Swiss-born (%)
	1788 (65.2)
	217 (62.2)
	0.268



	Educational level (%)
	
	
	<0.001



	 High
	684 (24.9)
	64 (18.3)
	



	 Middle
	801 (29.2)
	85 (24.4)
	



	 Low
	1258 (45.9)
	200 (57.3)
	



	Living alone (%)
	1149 (41.9)
	150 (43.0)
	0.697



	Smoking status (%)
	
	
	0.012



	 Never
	1200 (43.8)
	131 (37.5)
	



	 Former
	1021 (37.2)
	130 (37.3)
	



	 Current
	522 (19.0)
	88 (25.2)
	



	BMI (kg/m2)
	25.3 ± 4.3
	27.0 ± 4.5
	<0.001



	BMI categories (%)
	
	
	<0.001



	 Normal
	1441 (52.5)
	119 (34.1)
	



	 Overweight
	970 (35.4)
	159 (45.6)
	



	 Obese
	332 (12.1)
	71 (20.3)
	



	Hypertension (%)
	839 (30.6)
	169 (48.4)
	<0.001



	Diabetes (%)
	131 (4.8)
	49 (14.0)
	<0.001



	Mediterranean diet score
	
	
	



	 Trichopoulou
	4.0 ± 1.5
	4.1 ± 1.5
	0.205



	 Vormund
	4.8 ± 1.9
	4.8 ± 1.8
	0.402







BMI, Body mass index. Results are expressed as number of participants (column %) or as average ± standard deviation. Hypertension was defined as ≥140/90 mm Hg or presence of an antihypertensive drug treatment; diabetes was defined as fasting plasma glucose ≥ 7.0 mmol/L or presence of an antidiabetic drug treatment. Between-group comparisons performed using ANOVA.













 





Table 3. Bivariate associations between the Mediterranean diet scores at baseline and 5- to 10- year lipid changes, CoLaus|PsyCoLaus study, Lausanne, Switzerland; maximal difference taken into account.
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	Trichopoulou
	p-Value
	Vormund
	p-Value





	Untreated (n = 2991)
	
	
	
	



	5- to 10-year changes
	
	
	
	



	 Total cholesterol
	0.001
	0.941
	0.052
	0.005



	 LDL cholesterol
	−0.000
	0.995
	0.043
	0.020



	 HDL cholesterol
	0.014
	0.450
	0.022
	0.234



	 Triglycerides
	0.021
	0.245
	0.038
	0.036



	Treated (n = 629)
	
	
	
	



	5- to 10-year changes
	
	
	
	



	 Total cholesterol
	0.020
	0.625
	0.030
	0.453



	 LDL cholesterol
	0.012
	0.771
	0.011
	0.779



	 HDL cholesterol
	−0.005
	0.900
	0.020
	0.612



	 Triglycerides
	0.040
	0.319
	0.071
	0.076







Results are expressed as Spearman’s correlation coefficients.













 





Table 4. Multivariable analysis of the associations between the Mediterranean diet scores at baseline and 5- to 10- year lipid changes, CoLaus|PsyCoLaus study, Lausanne, Switzerland; maximal difference taken into account.
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	Trichopoulou
	p-Value
	Vormund
	p-Value





	Untreated (n = 2991)
	
	
	
	



	5- to 10-year changes
	
	
	
	



	 Total cholesterol
	0.000
	0.986
	0.031
	0.085



	 LDL cholesterol
	−0.007
	0.693
	0.026
	0.142



	 HDL cholesterol
	0.022
	0.238
	0.026
	0.167



	 Triglycerides
	0.010
	0.583
