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ABSTRACT  

Background and aims : Evidence on the association yogurt consumption and 

obesity is not conclusive. The aim of this study was to prospectively evaluate 

the association between yogurt consumption, reversion of abdominal obesity 

status and waist circumference change in elderly.  

Methods and results : 4,545 individuals at high cardiovascular risk were 

prospectively followed. Total, whole-fat and low-fat yogurt consumption were 

assessed using food frequency questionnaires. Generalized estimating 

equations were used to analyze the association between yogurt consumption 

and waist circumference change (measured at baseline and yearly during the 

follow-up). Logistic regression models were used to evaluate the odds ratios 

(ORs) and 95% CIs of the reversion rate of abdominal obesity for each quintile 

of yogurt consumption compared with the lowest quintile. After multivariable 

adjustment, the average yearly waist circumference change in the quintiles of 

whole-fat yogurt consumption was: Q1: 0.00, Q2: 0.00 (-0.23 to 0.23), Q3: -0.15 

(-0.42 to 0.13), Q4: 0.10 (-0.21 to 0.42), and Q5: -0.23 (-0.46 to -0.00) cm; p for 

trend =0.05. The ORs for the reversion of abdominal obesity for whole-fat 

yogurt consumption were Q1: 1.00, Q2: 1.40 (1.40-1.90), Q3: 1.33 (0.94-1.89), 

Q4: 1.21 (0.83-1.77), and Q5: 1.43 (1.06-1.93); p for trend =0.26. 

Conclusion : Total yogurt consumption was not significantly associated with 

reversion of abdominal obesity status and a lower waist circumference. 

However, consumption of whole-fat yogurt was associated with changes in 

waist circumference and higher probability for reversion of abdominal obesity. 

Therefore, it seems that whole-fat yogurt has more beneficial effects in 
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management of abdominal obesity in elderly population at high cardiovascular 

risk.  

 

Key words: yogurt; abdominal obesity; waist circumference; older adults; 

PREDIMED study.  

PREDIMED Registration number: http://www.controlled-

trials.com/ISRCTN35739639 
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INTRODUCTION 

Dairy products provide high-quality proteins and diverse essential nutrients, 

whose consumption is considered marker of diet quality[1]. Thus, most dietary 

guidelines recommend consumption dairy food, typically 2-3 servings per day 

and it is frequent to advise preferring low-fat dairy[2].  

Yogurt is a nutrient-dense probiotic food and could play a role in improving the 

nutritional status and health in older adults[3]. Besides, yogurt consumption may 

be associated with a more beneficial cardio-metabolic risk profile in 

overweight/obese individuals[4]. Overweight and obesity are the fifth leading 

risk factor for deaths globally, being the burden of obesity particularly relevant in 

old age, due to accumulating co-morbidities and changes in body 

composition[5]. Worldwide, obesity has more than doubled since 1980, and in 

2014, 11% of men and 15% of women aged 18 years and older were obese[6]. 

In Spain, according to the ENRICA Study[7] and EXERNET multicentre study[8] 

prevalence of abdominal obesity affected, respectively, 62% and 56% of 

persons aged 65 and over. Evidence suggests that abdominal obesity 

measures, such as waist circumference, show information independent to 

measures of general obesity and should be used in clinical practice[9]. 

The relationship between dairy consumption and obesity parameters has been 

investigated with controversial results. Evidence from prospective cohort studies 

suggests a protective, but limited, effect of dairy consumption on risk of 

overweight and obesity [10-12]. In 2008, a review of 49 clinical trials found no 

effect of dairy consumption in weight lost [13]. Results from randomized control 

trials have been recently summarized in three meta- analyses. Abargouei et 
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al[14], concluded that increased dairy intake without energy restriction, might 

not lead to a significant change in weight, or body composition, whereas when 

combined with energy restriction, inclusion of dairy products modestly reduced 

weight (-0.61kg), fat mass (- 0.72 kg) and waist circumference (-2 cm). 

Furthermore, Chen et al[15] concluded, that dairy products may have modest 

benefits in facilitating weight loss but in short term or energy-restricted studies. 

In contrast, Benatar et al [16] found that increasing in both whole and low fat 

dairy products, without other dietary intervention, was associated with a modest 

weight gain.  

These controversial results may be partially related with the lack of agreement 

in defining dairy products in relation to total fat[17]. Among dairy products, 

yogurt has received more attention, but yogurt, and even other dairy foods, may 

be allocated into the low or whole/high-fat categories or both. Besides, definition 

of yogurt consumption levels and bacterial cultures included, also varied across 

studies[18-20]. .A recent systematic review concerning the role of yogurt in 

weigh management, has concluded that there is association with lower BMI, 

lower body weight/weight gain, smaller waist circumference and lower body fat 

in epidemiological studies. Although RCTs suggest weight reduction effects, do 

not permit determination of a cause/effect relationship [21]. 

In this context, few studies have prospectively assessed the specific 

associations between whole-fat versus low-fat yogurt consumption and waist 

circumference change and abdominal obesity in adults[4, 22, 23]. In this 

context, we aimed to prospectively examine the relationship between yogurt 

consumption (total, whole-fat or low-fat) and average yearly waist circumference 
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change and the reversion of abdominal obesity in an older population of the 

PREDIMED Study. 

 

METHODS 

Study population 

The PREDIMED (PREvención con DIeta MEDiterránea) Study is a large, 

parallel-group, multicenter, randomized, controlled, clinical trial designed to 

assess the effects of the Mediterranean diet (MedDiet) on the primary 

prevention of cardiovascular disease (CVD). The main outcome was 

cardiovascular events (cardiovascular death, nonfatal myocardial infarction, or 

nonfatal stroke). The trial was ongoing with 7447 participants at high risk of 

CVD assigned randomly to three intervention groups: MedDiet supplemented 

with virgin olive oil (MedDiet +VOO), Mediterranean diet supplemented with 

mixed nuts (MedDiet +nuts), or low-fat diet (Control). Eligible participants for the 

PREDIMED Study were men, aged 55 to 80 years, and women, aged 60 to 80 

years, who met at least one of the two following criteria: diagnosis of type 2 

diabetes or presence of three or more CVD risk factors: smoking, hypertension, 

dyslipidemia, overweight (BMI ≥ 25 kg/m2) or obesity (BMI ≥ 30 kg/m2), and 

family history of premature coronary heart disease (CHD)[24]. This sub study 

was devised to evaluate the association between the yogurt (total, whole-fat 

and low-fat) consumption and the reversion of abdominal obesity. Also the 

yearly change in waist circumference was analyzed. In the current report, the 

data were analyzed assuming the design of an observational prospective cohort 

whose members were selected from all the PREDIMED recruiting centers. We 

excluded those participants without information about waist circumference at 
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baseline (n=242), and those without abdominal obesity (waist circumference 

<102 cm and < 88 cm in men and women respectively) at baseline (n=1938). 

Further exclusions were: those participants who did not have information about 

waist circumference during the follow-up (n=589); those who reported 

implausibly low or high values for total energy intake (less than 800 kcal/d in 

men and 500 kcal/d in women or more than 4,000 kcal/d in men and 3,500 

kcal/d in women; (n=91); those who have missing information about dietary 

habits (n=18). Among remaining participants, 24 were lost to follow-up, leaving 

a total of 4,545 for the final analysis.  

Dietary and non-dietary assessments 

At baseline participants were requested to answer several self-administrated 

questionnaires[25] including a validated 137-item food frequency questionnaire 

(FFQ)[26], a 14-item questionnaire assessing the degree of adherence to the 

MedDiet[27], a 47-item questionnaire about lifestyles, education, medical 

conditions, and medication use and a Leisure-Time Physical Activity 

Questionnaire[28]. Body Mass Index (BMI) was calculated from weight and 

height measured. Additionally directly measured anthropometric, blood pressure 

measurements and fasting blood samples were collected. Every year, a follow-

up questionnaire and all the measurements were repeated. 

Ethics approval 

The protocol was written in accordance with the principles of the Declaration of 

Helsinki, was approved by the Institutional Review Boards at all study sites and 

was registered at http://www.controlled-trials.com/ ISRCTN35739639. Written 

informed consent was provided by all study participants. 
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 Assessment of yogurt consumption 

Participants reported frequency of whole-fat and low-fat yogurt 

consumption in the previous year. The frequency of total yogurt consumption 

using the sum of whole-fat and low-fat yogurt consumption was estimated. The 

consumption of yogurt was adjusted for total energy intake using the nutrient 

residual method[29] and, then, participants were classified into quintiles of 

energy-adjusted yogurt consumption (total, whole-fat and low-fat). The lowest 

quintile of consumption (Q1) was considered as the reference category.  

Outcome Ascertainment  

Participants’ waist circumference was recorded at baseline and yearly 

during follow-up. The outcomes were: 1) the average yearly change in waist 

circumference during follow-up, defined as change in waist circumference by 

year; and 2) incidence of non- abdominal obesity (those who had abdominal 

obesity at baseline, and during the follow-up a reversion of this condition 

happened). Abdominal obesity at baseline was defined as having waist 

circumference ≥102cm in men and ≥ 88 cm in women. 

Statistical Analyses 

We longitudinally assessed the waist change in all time points (every 

year) using generalized estimating equations (GEE). We updated waist 

circumference with all available longitudinal data (every year), and analyzed the 

association between total yogurt consumption, whole-fat, low-fat yogurt 

consumption, and waist circumference at all time-points simultaneously. We 
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assumed a Gaussian distribution with regression models and unstructured 

matrix as the working correlation structure. 

As a secondary analysis, we calculated the total waist circumference 

change during the first 5 years of follow-up. Linear regression models were 

used to assess the association between quintiles of yogurt consumption and the 

total waist change during follow-up, using the lower quintile of yogurt 

consumption as the reference group. We estimated β regression coefficients 

(and their 95% confidence interval (CI)) for the other four categories.  

In both cases, (GEE analysis and linear regression models), these same 

analyses were conducted including those participants who did not present 

abdominal obesity at the beginning of the study. Therefore, 6,244 participants 

encompassed these secondary analyses.  

To assess the relationship between yogurt consumption at baseline and 

the subsequent risk of reversion of abdominal obesity during the follow-up, 

logistic regression models were fitted. Tests of linear trend were conducted 

assigning the median value of each quintile of yogurt, and then using it as a 

continuous variable. Multiplicative interactions between intervention group 

[control diet, MedDiet +VOO, and MedDiet +nuts] and yogurt consumption were 

tested using likelihood ratio tests comparing the fully adjusted model and the 

same model with the interaction product-term. 

For all analyses, we fitted a crude univariate model, an age- and sex-

adjusted model, and a multivariable model after additional adjustment for the 

following potential confounders: leisure-time physical activity as metabolic 

equivalent (MET) min/d, total energy intake (kcal/day), adherence to the 

MedDiet pattern (4 categories), smoking status (former, current and never 
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smokers), baseline body mass index (kg/m2), intervention group (control, nut 

supplemented, olive oil supplemented), and centre. All p values presented are 

two-tailed; p < 0.05 was considered statistically significant. Analyses were 

performed using STATA/SE version 12.1 (StataCorp, College Station, TX, 

USA).  

 

Results 

Baseline characteristics of participants according to the quintiles of total 

yogurt consumption are showed in Table 1 . The mean age of the participants at 

baseline was 67.4 years old (SD: 6.0). The mean BMI was 31.1 kg/m2 (SD:3.5), 

with no statistical differences among stratification groups. Those who consumed 

large amounts of total yogurt (Q5) in comparison with the lowest quintile of 

consumption (Q1) at baseline was represented by a higher proportion of women 

and also showed better adherence to the MedDiet, and were more physically 

active. On average total energy intake was lower in the highest quintile of 

consumption.  

Average annual waist change as continuous outcome is shown in Table 

2.  Participants in the highest quintile (Q5) of total, whole-fat or low-fat yogurt 

decreased more their waist circumference than those in the lowest quintile (Q1). 

The average waist change for the Q5 vs Q1 was -0.21cm (95% CI: -0.46 to 

0.05) p for trend = 0.25; -0.23cm (95% CI: -0.46 to -0.00) p for trend = 0.05 and 

-0.15cm (95% CI: -0.47 to 0.17) p for trend 0.43 for total, whole-fat and low-fat 

yogurt consumption, respectively.  

When we carried out the analysis including those participants, not having 

abdominal obesity at baseline, the results are the following for the highest 
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quintile of consumption (Q5) vs the lowest (Q1): 0.12 cm (95% CI: -0.09 to 

0.34); -0.07 cm (95% CI: -0.26 to 0.12); and -0.07 cm (95% CI: -0.32 to 0.18) for 

total, whole-fat and low-fat yogurt consumption, respectively. 

The total waist change during the 4.9 years of follow-up was only statistically 

significant for the whole-fat yogurt consumers. The total waist circumference 

change during the follow-up in the quintiles of whole-fat yogurt consumption 

was Q1: 0.00 cm (ref.); Q2: -0.56 cm (95% CI:-1.32 to 0.20); Q3: -0.93 cm (95% 

CI:-1.84 to -0.09); Q4: -0.73 cm (95% CI:-1.67 to 0.22) and Q5: -0.79 cm (95% 

CI: -1.55 to -0.02) p for trend= 0.17 (data not shown). 

When we analyzed participants without abdominal obesity at baseline we 

observed only statistically significant results for whole-fat yogurt consumers. We 

observed that those in the highest quintile of consumption reduced 0.78 cm 

(95% CI:    -1.43 to -0.13) in comparison to the lowest quintile. (data not shown) 

 

We observed 867 incident cases that reversed their abdominal obesity 

status after a median follow-up of 4.9 years. The multiple adjusted odds ratio 

(OR) observed between participants in the highest quintile of consumption (Q5) 

of total, whole-fat and low-fat yogurt consumption versus those in the lowest 

quintile of  yogurt consumption were 1.29 (95% CI: 0.96-1.73); p for trend=0.36; 

1.43 (95% CI: 1.06-1.93); p for trend=0.14 and 1.02 (0.73-1.44); p for 

trend=0.79, for total yogurt, whole-fat yogurt and low-fat yogurt consumption, 

respectively (Table 3). 

We did not observed significant interactions between intervention groups 

(control diet, MedDiet + VOO, and MedDiet + nuts) and yogurt consumption (p 
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for interaction  0.926, 0.624 and 0.962 for total, whole-fat and low-fat yogurt 

respectively). 

 

DISCUSSION  

To the best of our knowledge, this is the first epidemiologic study that 

specifically assessed the association between types of yogurt (total, whole-fat 

and low-fat) and abdominal obesity and waist circumference in elderly. We 

found that the probability of reversion of abdominal obesity was 43% higher in 

participants with a highest consumption of whole-fat yogurt. Moreover, a higher 

daily intake of whole yogurt was associated with a decrease in the yearly waist 

circumference change, after controlling for known confounding factors. The 

percentage of whole fat yogurt consumption in the total yogurt consumption in 

the present study was 29.4%. 

Our results are in line with previous studies suggesting that whole-fat 

yogurt consumption is associated with a reduced risk of general obesity[23] and 

also abdominal obesity[22, 30]. An inverse association between yogurt 

consumption and waist circumference changes has been observed in French 

middle-aged men[31, 32]. Recently, the Framingham Heart Study reported no 

association between high-fat or low-fat dairy intake and prevention of waist 

circumference gain among American adults[11].  

The influence of dairy intake in weight management has been previously 

investigated, but the specific properties and underlying mechanism of the role 

yogurt are not fully understood[19, 21]. Several mechanisms have been 

proposed to explain this association.  



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
Firstly, the intake of yogurt is often associated with a healthy dietary 

pattern[4, 33], and specifically yogurt is considered a good marker of diet 

quality[2]. In fact, in our sample, high yogurt consumers showed a higher 

adherence to the MedDiet, which may also, counteracted the harmful effect of 

abdominal adiposity[34]. Previous research supported that adherence to a 

healthy eating pattern was strongly associated with the reversion of metabolic 

syndrome, especially in middle-aged population with abdominal obesity.[35] 

However, we still found an association between whole-fat yogurt and higher 

reversion rate of abdominal obesity after controlling for adherence to 

Mediterranean diet.  

Interestingly, we found association with whole-fat yogurt, but not for low-fat 

yogurt. In this line, Cormier et al[4] observed that normal-weight individuals 

consumed significantly more high-fat yogurts, while overweight/obese 

individuals consumed more fat-free yogurts, which may be part of their 

strategies to manage their body weight, and recommended that yogurt 

consumption should therefore be encouraged irrespective to their fat content. 

People compensate or overcompensate for the lower calorie content of 

reduced-fat milk by eating more of other foods[36] . 

Yogurt has been reported to be more satiating than other dairy products, drinks 

or high-fat snacks[19, 37]. In line with this hypothesis, some authors have 

stated that the recommendation to replace whole milk with reduced-fat milk 

lacks an evidence basis for weight management or CVD prevention and may 

cause harm if sugar or other high glycemic index carbohydrates are substituted 

for fat[36].  
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 Thus, although whole-fat yogurt contains saturated fatty acids, it also 

supplies calcium content, which can reduce lipogenesis and stimulate lipolysis 

and lipid oxidation[38]. Available evidence suggests that the high calcium and 

protein contents of yogurt influence appetite and energy intake[20, 39]. With 

respect to calcium, it has been proposed the existence of a calcium-specific 

appetite control mechanism [40] and human studies have shown that yogurt 

intake increase the circulation concentration of the anorectic peptides glucagon-

like peptide (GLP)-1 and peptide YY (PYY) [41]. Besides, dietary calcium 

seems to increases fecal fat excretion and modulates circulating calcitriol levels, 

which affects fat metabolism in human adipocytes [42]. 

There is a growing-up evidence on the potential health effects of dairy 

fat. The observational evidence suggests that high-fat dairy consumption within 

typical dietary patterns is inversely associated with obesity risk[43]. Besides, 

relation between dairy fat and glucose tolerance may be largely mediated by 

greater insulin sensitivity because of reduced liver fat content in individuals 

consuming more dairy fat[44]. Fermented dairy, has been inversely associated 

with measures of glycemia and insulinemia[45]. 

Probiotics may have positive influences in prevention of weight gain or 

even weight loss[19]. Obesity is often accompanied by chronic, low-grade 

inflammation perpetuated by adipose tissue and the gut, thus yogurt 

consumption may beneficial in obese individuals, improving gut health and 

reducing inflammation [20]. Nestel et al, has observed that the intake of the 

fermented dairy diet did appear to provide a more favourable cardiovascular 

biomarkers in overweight adults, than that of the non-fermented dairy diet [46]. 

A recent meta-analysis has examined the effects of probiotics consumption on 
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lowering lipids and CVD risk factors, and found significant reduction of body 

mass index (BMI), waist circumference and inflammatory markers. [47].  

Apart from fat, calcium and probiotics, the role of dairy protein has been 

also investigated in relation to promote weight management[48, 49] and could 

have a beneficial impact in persons with abdominal obesity[50]. Furthermore, 

nutrients from dairy products may act synergistically on metabolic pathways 

[51]. 

The present study has several strengths, including the prospective 

design, which limits the possibility of reverse causality bias, the large sample 

size, the use of a comprehensive and validated FFQ, the adjustment of all 

possible confounders in the multivariate analysis, and the directly measured 

anthropometric measures.  

However, this analysis has some limitations. First, definition of low-fat and 

whole-fat dairy products varies in the literature and, particularly, yogurt may be 

classified in the low or whole-fat categories or in both. This study was 

conducted only in an elderly population at high cardiovascular risk, which may 

reduce the generalizability of our findings and they need to be interpreted with 

caution if these findings will be extrapolated to the general population. 

Additionally, a measurement error, related to the use of FFQ, could bias our 

results (more likely towards the null value), and also might lead to find larger 

confidence intervals. However, because of the relatively high number of 

participants included in our cohort, the 95% CI were narrow, and we had 

enough statistical power to detect relevant differences.  

To conclude, the present study suggests that total yogurt consumption was not 

significantly associated with reversion of abdominal obesity status and a lower 
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waist circumference. However, consumption of whole-fat yogurt was associated 

with changes in waist circumference and higher probability for reversion of 

abdominal obesity. Therefore, it seems that whole-fat yogurt has more 

beneficial effects than low-fat yogurt in management of abdominal obesity in 

elderly population at high cardiovascular risk..  
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Table 1. Baseline characteristics of participants a ccording to the quintiles of total yogurt consumpti on. The PREDIMED Study 

Quintiles of total yogurt consumption 

 Q1 Q2 Q3 Q4 Q5 p value* 

n 909 909 909 909 909  

Yogurt consumption (g/d)  3.4 (6.4) 23.2 (22.2) 63.6 (22.3) 119.2 (10.7) 213.5 (113.5)  

Whole-fat yogurt consumption 
(g/d)  

1.7 (4.7) 9.8 (18.7) 21.9 (32.3) 38.3 (54.6) 52.5 (104.1)  

Low-fat yogurt consumption (g/d) 1.7 (4.7) 13.4 (19.8) 41.7 (32.5) 80.9 (54.5) 161.1 (122.2)  

Age (years) 67.4 (0.22) 67.2 (0.20) 67.2 ()0.20 67.7 (0.20) 67.4 (0.20) 0.42 

Women (%) 27.1 66.9 80.3 73.5 88.9 <0.001 

BMI (kg/m2) 31.0 (0.13) 31.2 (0.12) 31.2 (0.12) 31.1 (0.12) 31.2 (0.12) 0.77 

Waist circumference (cm) 103.5 (0.30) 104.1 (0.27) 104.0 (0.28) 104.0 (0.27) 103.5 (0.28) 0.35 

Waist-to height-ratio 0.65 (0.002) 0.65 (0.002) 0.65 (0.002) 0.65 (0.002) 0.65 (0.002) 0.39 

Physical activity (METs/day) 191 (7.5) 203 (6.9) 214 (7.0) 217 (7.0) 224 (7.1) 0.02a 

Smoking status (%) 

     Current smokers 

     Former smokers 

 

13.5 

22.9 

 

11.3 

20.7 

 

11.8 

20.1 

 

8.8 

21.1 

 

10.8 

22.1 

0.05 

Total energy intake (kcal/day) 2308 (18.2) 2079 (16.7) 2220 (16.9) 2350 (16.7) 2083 (17.1) <0.001b 

Adherence to the Mediterranean  

diet (0 to 14 score) 

8.4 (0.7) 8.5 (0.6) 8.5 (0.6) 8.8 (0.6) 8.6 (0.6) 0.001c 

Values are expressed as means (SE), unless otherwise stated. All values are sex-adjusted (except yogurt consumption which is presented as unadjusted mean 
and SD). BMI, Body mass index 
*Values determined using Χ2 test for categorical variables and ANCOVA for continuous variables 
a Differences observed between Q1 vs Q5  
b Differences observed between Q1 vs Q2, Q3, Q5; Q2 vs Q1, Q3, Q4; Q3 vs Q1, Q2, Q,4, Q5; Q4 vs Q2, Q3, Q5; Q5 vs Q1, Q3, Q4 
c Differences observed between Q1 vs Q4, Q5  
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Table 2. Estimates ( β-regression coefficients and 95% CIs) for average y early waist change (cm/year) according to the previ ous year total, 
whole-fat, and low-fat yogurt consumption: The PRED IMED Study. 

 Q1 Q2 Q3 Q4 Q5 P for trend  

Total yogurt       

Absolute yearly waist  

change (cm), mean  (95% CI) 

-0.24  

(-0.40 to -0.06) 

-0.26  

(-0.42 to -0.09) 

-0.27 

(-0.43 to -0.10) 

-0.20 

(-0.37 to -0.03) 

-0.30 

(-0.49 to -0.12) 

 

Crude  0 (Ref.) -0.03 (-0.24 to 0.18) -0.16 (-0.38 to 0.07) 0.05 (-0.16 to 0.26) -0.15 (-0.36 to 0.06) 0.32 

Age and sex adjusted  0 (Ref.) -0.10 (-0.32 to 0.13) -0.25 (-0.51 to 0.00) -0.02 (-0.24 to 0.21) -0.26 (-0.51 to 0.00) 0.17 

Multivariable adjusted a 0 (Ref.) -0.06 (-0.29 to 0.16) -0.19 (-0.44 to 0.07) -0.01 (-0.22 to 0.21) -0.21 (-0.46 to 0.05) 0.25 

Whole-fat yogurt       

Absolute yearly waist  

change (cm), mean  (95% CI) 

-0.15  

(-0.31 to 0.00) 

-0.30  

(-0.46 to -0.14) 

-0.31 

(-0.49 to -0.12) 

-0.24 

(-0.42 to -0.06) 

-0.27 

(-0.42 to -0.12) 

 

Crude  0 (Ref.) -0.04 (-0.23 to 0.16) -0.16 (-0.36 to 0.03) 0.10 (-0.11 to 0.31) -0.23 (-0.43 to -0.03) 0.19 

Age and sex adjusted  0 (Ref.) -0.04 (-0.24 to 0.16) -0.17 (-0.37 to 0.04) 0.10 (-0.12 to 0.31) -0.23 (-0.43 to -0.03) 0.19 

Multivariable adjusted a 0 (Ref.) 0.00 (-0.23 to 0.23) -0.15 (-0.42 to 0.13) 0.10 (-0.21 to 0.42) -0.23 (-0.46 to -0.00) 0.05 

Low-fat yogurt       

Absolute yearly waist  

change (cm), mean  (95% CI)  

-0.23  

(-0.38 to -0.08) 

-0.29 

(-0.46 to -0.12) 

-0.24 

(-0.42 to -0.06) 

-0.22 

(-0.38 to -0.05) 

-0.29 

(-0.47 to -0.11) 

 

Crude  0 (Ref.) 0.28 (0.05 to 0.52) 0.07 (-0.18 to 0.32) 0.26 (0.01 to 0.51) 0.01 (0.22 to 0.23) 0.94 

Age and sex adjusted  0 (Ref.) 0.08 (-0.25 to 0.41) -0.10 (-0.40 to 0.19) 0.11 (0.17 to 0.40) -0.20 (-0.52 to 0.11) 0.21 

Multivariable adjusted a 0 (Ref.) 0.08 (-0.25 to 0.41) -0.06 (-0.36 to 0.24) 0.14 (-0.15 to 0.43) -0.15 (-0.47 to 0.17) 0.43 

 
a Adjusted for:  Age, sex, physical activity, Mediterranean Diet adherence, total energy intake, smoking status, baseline BMI, intervention group and 
center. 
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Table 3. Odds Ratio (OR) and 95% confidence interva ls (CI) of reversion of abdominal obesity according  to baseline quintiles of total, whole-fat, and 
low-fat yogurt consumption in 4,545 participants of  the PREDIMED Study. 

 Q1 Q2 Q3 Q4 Q5 P for trend   

Total yogurt         

Incident cases/n  209/909 180/909 160/909 156/909 162/909   

Crude 1 (Ref.) 0.83 (0.66-1.04) 0.72 (0.57-0.90) 0.69 (0.55-0.87) 0.73 (0.58-0.91) 0.02  

Age and sex -adjusted  1 (Ref.) 1.14 (0.90-1.44) 1.11 (0.87-1.43) 1.01 (0.79-1.30) 1.23 (0.95-1.59) 0.50  

Multivariable adjusted a 1 (Ref.) 1.19 (0.91-1.55) 1.20 (0.91-1.60) 1.01 (0.76-1.33) 1.29 (0.96-1.73) 0.36  

Whole-fat yogurt        

Incident cases/n  158/909 194/909 180/909 153/909 182/909   

Crude  1 (Ref.) 1.29 (1.02-1.63) 1.17 (0.93-1.49) 0.96 (0.75-1.23) 1.19 (0.94-1.51) 0.82  

Age and sex -adjusted  1 (Ref.) 1.44 (1.14-1.83) 1.36 (1.07-1.73) 1.11 (0.86-1.42) 1.33 (1.04-1.69) 0.63  

Multivariable adjusted a 1 (Ref.) 1.40 (1.04-1.90) 1.33 (0.94-1.89) 1.21 (0.83-1.77) 1.43 (1.06-1.93) 0.26  

Low-fat yogurt        

Incident cases/n  251/909 145/909 155/909 168/909 148/909   

Crude  1 (Ref.) 0.50 (0.40-0.63) 0.54 (0.43-0.68) 0.59 (0.48-0.74) 0.51 (0.41-0.62) 0.01  

Age and sex -adjusted  1 (Ref.) 1.02 (0.75-1.38) 0.95 (0.72-1.24) 1.02 (0.78-1.33) 1.05 (0.77-1.41) 0.71  

Multivariable adjusted a 1 (Ref.) 1.07 (0.76-1.50) 0.94 (0.69-1.27) 0.97 (0.72-1.31) 1.02 (0.73-1.44) 0.85  

a Adjusted for:  Age, sex, physical activity, Mediterranean Diet adherence, total energy intake, smoking status, baseline BMI, intervention group and center 
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Specific role of yogurt on obesity is not fully understood 

 

Consumption of whole-fat yogurt was associated with changes in waist 

circumference 

 

Whole-fat yogurt consumption was associated with higher probability of 

reversion of central obesity  

 

Low-fat yogurt showed no beneficial effects in management of abdominal 

obesity in elderly population at high cardiovascular risk.  

 


