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Abstract 

Purpose  Cardiovascular diseases are a significant health concern for women in Iran, with previous research sug-
gesting a potential link between dairy consumption and these diseases. This study aims to explore the relationship 
between the consumption of various dairy products and cardiovascular risk factors, as well as the Framingham Risk 
Score (FRS) among Iranian women. Various dairy products, including milk, yogurt, cheese, and drinkable yoghurt 
(dough), were considered, with a focus on dairy fat content (low-fat vs. high fat).

Methods  In this cross-sectional study, 371 women aged 18 to 50 years were recruited. Dietary intake was assessed 
using a validated and reliable food frequency questionnaire. FRS was then employed to estimate each participant’s 
10-year risk of developing cardiovascular diseases.

Results  After adjusting for confounding variables, participants in the highest tertile of low-fat dairy consumption 
had significantly lower FRS compared to those in the lowest tertile (FRS: -0.26 ± 0.30 vs. 1.06 ± 0.29, P < 0.0001). Higher 
yogurt consumption was associated with a significantly lower likelihood of having high triglycerides (TAG) (OR: 0.05, 
95% CI: 0.003–1.09, P = 0.02) and high LDL-C (OR: 0.19, 95% CI: 0.01–3.2, P = 0.003). Participants in the highest tertile 
of cheese consumption had significantly lower odds of high fasting blood sugar (FBS) (OR: 0.35, 95% CI: 0.07–1.62, 
P = 0.001) and high TAG (OR: 0.05, 95% CI: 0.003–1.09, P = 0.04). Additionally, consumption of drinkable yogurt 
(dough) and high-fat dairy products was inversely associated with LDL-C levels (OR: 0.19, 95% CI: 0.01–3.2, P < 0.0001 
and P = 0.02, respectively).

Conclusion  Our findings suggest that both high-fat and low-fat dairy consumption are associated with beneficial 
cardiovascular effects. Higher low-fat dairy, is associated with lower FRS, indicating a reduced 10-year cardiovascular 
disease risk among women. Additionally, yogurt and cheese consumption were linked to improved lipid profiles, 
including lower triglycerides and LDL-C levels, which are key contributors to cardiovascular risk. These findings 
highlight the potential cardioprotective role of dairy consumption, supporting the need for further research to better 
understand its long-term impact on cardiovascular health.
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Introduction
Non-communicable diseases including cardiovascular 
diseases (CVDs) are one of the major causes of death and 
morbidity in 2019 where about 17.9 million deaths annu-
ally are attributed to CVDs [1]. In Iran, it is predicted 
that the prevalence of CVDs will be doubled in 2050 
compared to 2005 [2]. A part of this considerable preva-
lence can be explained by the rapid transition of nutrition 
and adverse changes in dietary habits [3]. For instance, a 
comprehensive review published in the Proceedings of 
the Nutrition Society highlighted that economic tran-
sitions in low- and middle-income countries have led 
to higher rates of CVDs, accounting for nearly 80% of 
cases worldwide [3]. This surge is associated with shifts 
towards diets high in saturated fats, sugars, and pro-
cessed foods, contributing to the global burden of CVDs 
[3]. Several modifiable risk factors have been proposed to 
increase CVD risks, including hyperglycemia, hyperlipi-
demia, sedentary lifestyle, unhealthy diet, smoking, and 
obesity [4]. Among these, hypertension is one of the most 
significant contributors to cardiovascular disease and is a 
key component of Framingham risk score (FRS). Previous 
studies have reported that hypertension is highly preva-
lent among the Iranian population, affecting approxi-
mately 36.1% of adults [5].

In Iran, women are at a higher risk of developing car-
diovascular diseases (CVDs) [5]. Previous studies showed 
that high triglyceride levels (TAG) and total cholesterol 
(TC) were observed in 40.2% of the Iranian population 
aged 30 and over [6]. In this population, the prevalence 
of hypertension and obesity was 36.1% and 22.7% respec-
tively [6]. Moreover, women are more likely than men to 
develop risk factors of CVDs such as diabetes mellitus, 
obesity, hypertriglyceridemia, and hypercholesterolemia 
(6, 7) Addressing these risk factors, particularly hyper-
tension and dyslipidemia, is essential for preventing car-
diovascular diseases. Additionally, improving risk factors, 
including eating habits, can reduce clinical events in indi-
viduals CVDs and those at high risk. Embracing a varied 
and balanced diet, alongside a healthy lifestyle, is one of 
the most important strategies for prevention of CVDs.

Enhancing dietary habits is a pivotal strategy in miti-
gating clinical events among individuals diagnosed with 
CVDs and those at elevated risk. Adherence to a balanced 
and varied diet, complemented by a healthy lifestyle, has 
been identified as a fundamental approach to CVD pre-
vention. Recent studies have underscored the significance 
of dietary patterns in influencing cardiovascular health 
outcomes. For instance, a network meta-analysis high-
lighted that certain dietary patterns can effectively lower 
cardiovascular risk factors in patients with established 
CVD [8]. Furthermore, a comprehensive review empha-
sized the role of diet in cardiovascular health, noting that 

numerous human studies have provided evidence on 
the relationship between diet and CVD [8]. These find-
ings reinforce the importance of dietary interventions 
as a cornerstone in the prevention and management of 
CVDs..Most dietary guidelines recommend milk and 
dairy products consumption as a main part of a well-bal-
anced and a healthy diet [8, 9]. Dairy products constitute 
a diverse food group including non-fermented (such as 
milk) and fermented (such as cheese and yogurt) prod-
ucts [10]. The fermentation process can lead to varying 
health effects, which may be influenced by the fat content 
and other components within the dairy group [11]. Dairy 
products contain several bioactive compounds with 
potential cardioprotective effects, such as medium-chain 
and odd-chain saturated fats, spherical phospholipids, 
special amino acids, natural trans fats, branched-chain 
and unsaturated fats, vitamin K1 and K2, and calcium 
[12]. Vitamin K2, found naturally in fermented dairy 
products, has been proposed to reduce coronary heart 
diseases and aortic calcification [13, 14]. Additionally, 
dairy can contain probiotics, many of which may have 
health benefits [15]. However, dairy products are also a 
major saturated fat which has been implicated in raising 
LDL-C levels [16].. Saturated fat intake enhances low-
density lipoprotein cholesterol (LDL-C) to high-density 
lipoprotein cholesterol (HDL-C) ratio potentially leading 
to chronic inflammation and an increased risk of CVD 
[17]. Some ecological studies have considered dairy prod-
ucts as a potential risk factor for CVDs [18, 19], though 
the evidence remains mixed.

Although several studies have investigated a hypercho-
lesterolemic effect of dairy-rich diets [20, 21], others have 
found no association between milk intake and CVD out-
comes [22]. Furthermore, some studies have suggested 
that dairy consumption may improve metabolic parame-
ters and reduce cardiovascular risk due to its high-quality 
protein and essential nutrients [23, 24].

The FRS is a widely used cardiovascular risk predic-
tion tool developed from the Framingham Heart Study to 
assess a person’s 10-year probability of developing CVD 
[25]. FRS considers six major coronary risk factors:sex, 
age, smoking habits, TC, HDL-C, and systolic blood pres-
sure [26]. Given the importance of hypertension and lipid 
profiles in CVD risk estimation, it is essential to explore 
how dairy consumption influences these factors. Nota-
bly, the validity and reliability of this tool for predicting 
CVDs risk in Iranian populations have been confirmed in 
previous studies [9, 27–29].

A multitude of studies have explored the relation-
ship between dairy consumption and the risk of cardio-
vascular diseases (CVDs). However, only a few studies 
have specifically utilized the FRS as an outcome meas-
ure [13, 30, 31]. Among these, two studies focused on 
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cardiovascular diseases as an outcome, with one identi-
fying a correlation between milk consumption and the 
Framingham risk score [30] and the other establishing 
a link between lifestyle and coronary heart disease [31]. 
Geographical variations in dairy consumption can lead to 
differences in dietary patterns, nutrient intake, and over-
all health outcomes. These variations are important to 
consider, as they may influence the relationship between 
dairy consumption and cardiovascular risk. By focus-
ing on the Iranian population, this study aims to provide 
insights that are specific to the dietary habits and health 
context of this region. Given the inconsistent findings 
of previous studies, the geographical variations in dairy 
consumption [12], and the limited research conducted 
in Iran, the aim of the present study is to investigate the 
association between the consumption of dairy products, 
categorized by fat content and type (milk, yogurt, and 
cheese), and the 10-year cardiovascular risk, as estimated 
by the Framingham Risk Score, as well as various cardio-
vascular risk factors.

Materials and methods
Participants
In this cross-sectional study, we employed cluster ran-
dom sampling to include 371 women aged 20 to 50 years 
who attended the Southern Health Center of Tehran from 
2017 to 2020. Data collection took place over a three-year 
period, from January 2017 to December 2020. Women 
suffering from chronic diseases such as cardiovascu-
lar diseases, diabetes mellitus, cancer, kidney diseases, 
and liver dysfunctions were excluded from the study 
to ensure a healthy sample at baseline. However, in our 
statistical models, we adjusted some of these diseases to 
control for any potential confounding effects that might 
arise during the study period. This approach allowed us 
to account for any new occurrences or diagnoses of these 
diseases, ensuring the robustness of our analysis. Women 
were excluded if they had followed a specialized diet in 
the past year or had unexplained total energy intakes 
below 500 kcal/day or above 3500 kcal/day [32]. The sam-
ple size was calculated using the mean serum triglyceride 
levels (mean ± SD = 6.11 ± 2.88) as the primary dependent 
variable, based on the formula [33]:

With α set at 0.05, a total of 356 participants was 
required, with "d" representing 6% of the mean tri-
glyceride levels and accounting for a design effect of 
1.5. Previous studies indicated that around 4% of par-
ticipants might be excluded due to inaccurate energy 
intake reporting [34]. Therefore, we selected 371 par-
ticipants to accommodate this potential exclusion. 

N = Z1 − α/2
2
× S

2 / d2

All participants provided informed consent, and the 
study’s ethical protocol was approved by the National 
Institute for Medical Research and Development.

Dietary assessment
To evaluate the dietary intake of individuals, we utilized 
a semi-quantitative validated food frequency ques-
tionnaire (FFQ) containing 168 items [35]. The FFQ 
measured the consumption of dairy products, includ-
ing high fat milk (~ 3.5% fat), low fat milk (~ 0.1–0.2% 
fat), cacao milk (~ 3.5% fat), soy milk (~ 1–2% fat), plain 
yogurt (~ 3–4% fat), homogenized yogurt (~ 3–4% fat), 
high fat yogurt (~ 10% fat), low fat yogurt (~ 0.5–2% 
fat), fresh yogurt (~ 3–4% fat), cheese (~ 30–40% fat), 
cream cheese (~ 33–35% fat), drinkable yogurt (~ 3–4% 
fat), Persian ice cream (~ 10–16% fat), ice cream 
(~ 10–16% fat), and kashk (~ 10–15% fat).Participants 
reported their mean intake of dairy products, such as 
milk, yogurt, and cheese, along with the frequency of 
consumption (daily, weekly, monthly, or yearly inter-
vals). This information was obtained through face-to-
face interviews conducted by trained personnel at the 
Southern Health Center of Tehran. The FFQ collected 
dietary intake information based on the participants’ 
average consumption over the past 12 months. The FFQ 
generally offers accurate and dependable assessments 
of average food, food group [36], and nutrient intakes 
[37] over an extended period.. Participants provided 
the amounts of dairy products consumed using house-
hold measurements (e.g., cups, bottles, tablespoons), 
which were then converted to grams using a stand-
ardized reference guide. This ensured consistency and 
accuracy in the data. No food portion images were used 
in the process. The daily intakes of dairy products were 
calculated by multiplying the reported amounts by 
the frequency of consumption. To determine the total 
daily consumption of energy and nutrients and the total 
daily intake of dairy products in grams., we employed 
the modified version of Nutritionist IV software (ver-
sion 7.0; N-Squared Computing, Salem, OR, USA) tai-
lored for Iranian food… In addition to the commonly 
consumed dairy products such as milk, yogurt, and 
cheese, our study also considered the intake of drink-
able yogurt, locally known as "dough." [38]. Dough is 
a traditional Iranian fermented dairy beverage made 
from yogurt, water, and salt, and is widely consumed 
in Iran. It is rich in probiotics and has various health 
benefits. To ensure comprehensive dietary intake data, 
participants were asked about their consumption of 
dough along with other dairy products. This inclusion 
provides a more accurate representation of the dietary 
habits of the study population.
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Biochemical assessment
After 12 to 14 h of fasting, blood samples were collected, 
and biochemical assessments were performed. In this 
study we measured the following parameters: serum con-
centrations of lipid profiles including TC, LDL-C, HDL-
C, TAG, and fasting blood sugar (FBS) using enzymatic 
methods.

Cardiovascular risk assessment
We used the FRS to estimate the 10-year risk of devel-
oping CVD for women aged 30 and above. The 
reliability and validity of this score to evaluate the car-
diovascular disease risk in Iranian people has been pre-
viously reported [39]. The FRS calculation was based 
on six coronary risk factors: sex, age, TC, HDL-C, sys-
tolic blood pressure (SBP), and smoking. Points were 
assigned for each category as follows: for HDL-C: < 40, 
40–49, 50–59 and ≥ 60 mg/dl; and for TC: < 160, 160–
199, 200–239, 240–279, and ≥ 280 mg/dl. The total points 
were then summed to determine the FRS. Percentage of 
ten-year risk was computed using total scores (Under 
9 points: < 1%; 9–12 points: 1%; 13–14 points: 2%; 15 
points: 3%; 16 points: 4%; 17 points: 5%; 18 points: 6%; 19 
points: 8%; 20 points: 11%; 21 = 14%; 22 = 17%; 23 = 22%; 
24 = 27%; 25 = 30%) [40]. The percentage of absolute 
CVD risk over 10 years was classified as low risk (< 10%), 
medium risk (10–20%), and high risk (> 20%). Higher FRS 
scores indicate a greater risk of developing cardiovascular 
disease within the next 10 years [40].

Anthropometric assessment
Height was measured in the normal standing position 
without shoes to the nearest 0.1  cm. Weight was meas-
ured to the nearest 0.1 kg without shoes and with mini-
mal clothing using a digital scale. Body mass index (BMI) 
was obtained by dividing weight (kg) by height squared 
(m2). Waist circumference was calculated at the narrow-
est point between the last rib and the iliac crest, and hip 
circumference at the narrowest point between the last rib 
and the maximum hip circumference using inelastic tape 
to the nearest 0.1 cm.

Other variables assessment
Blood Pressure Measurement: We measured blood 
pressure for each person twice after resting for at least 
10  min and while sitting, using a mercury sphygmoma-
nometer. For the analysis, we used the mean of the two 
measurements.

Socio-Economic Status (SES) Assessment: To assess 
SES, we used a valid and reliable Persian socio-eco-
nomic questionnaire. This questionnaire, specifically 
developed for the Iranian population, covers a wide 

range of questions, including education, participants’ 
occupation, income, ownership of a house or car, pos-
session of modern equipment, number of family mem-
bers, and travel in or out of the country in the past year. 
All these questions were asked to gather comprehensive 
SES information for the present study. The validity and 
reliability of this questionnaire have been demonstrated 
in previous studies, ensuring its suitability for measur-
ing SES and its association with health outcomes [41].

Physical Activity (PA) Measurement: Participants 
were asked to register their daily activities for 24  h. 
The average physical activity of individuals was com-
puted using the equation: PA mean (metabolic equiv-
alent of task (MET). hour.day⁻1) = Activity time (hour.
day⁻1) × MET, where activity time is the total time spent 
on each activity during a day, MET is the metabolic 
equivalent task, and PA mean is the average physical 
activity..

Statistical analysis
We used the Kolmogorov–Smirnov test to evaluate 
the normality of variables, which was examined using 
a histogram curve. Chi-square and analysis of vari-
ance (ANOVA) tests were employed to compare quali-
tative and quantitative variables, respectively, across 
dairy consumption tertiles. Using binary regression, 
we explored the relationship between dairy consump-
tion and CVD risk factors, including HDL-C, LDL-C, 
TAG, and FBS levels in the blood. The relationship 
between dairy intake and FRS was assessed using logis-
tic regression.

In our analysis of the association between the Framing-
ham Risk Score and cardiovascular risk factors across ter-
tiles of dairy consumption in women, we used ANCOVA 
with three models: a crude model with no adjustments, 
Model 1 adjusted for age, sex, body mass index, energy 
intake, socio-economic status, smoking, and medication 
use (including treatments for diabetes, cardiovascular 
conditions, hypertension, dyslipidemia, as well as anti-
oxidant, multivitamin, and omega-3 supplements), and 
Model 2, which was further adjusted for physical activity. 
In the logistic regression analysis presented in Table  4, 
which examines the distribution of the Framingham Risk 
Score and cardiovascular risk factors across different 
types of dairy consumption, we used a crude model with 
no covariate adjustments and an adjusted model that 
controlled for age, dietary fiber intake, socio-economic 
status, smoking, pre-existing diseases, and medication 
use (including anti-diabetic drugs, multivitamins, and 
antioxidant supplements).We used SPSS software (ver-
sion 24) for statistical analysis, with a significance level 
set at p-value < 0.05.
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Results
The general characteristics of the 371 women studied, 
categorized by dairy tertiles, are detailed in Table 1 and 
supplementary Table  1. Significant differences were 
observed for age, waist circumference, SES, and mul-
tivitamin use across tertiles of dairy consumption. 
Participants in the highest tertile of low-fat dairy con-
sumption (≥ 362.34 g/day) were significantly older than 
those in the lowest tertile (P = 0.033). Age also varied 
significantly across tertiles of high-fat dairy consump-
tion, with younger participants in the highest tertile 
(P = 0.0001). Waist circumference differed significantly 
across tertiles of high-fat dairy intake (P = 0.006), 
with the second tertile showing a higher mean value. 
SES was significantly associated with both high-fat 
(P < 0.001) and total dairy consumption (P = 0.034), 
with higher SES individuals consuming more dairy. 
Additionally, multivitamin use was significantly higher 
in the second tertile of high-fat dairy intake (P = 0.024). 
There were no significant differences in weight, BMI, 
smoking status, antioxidant or omega-3 supplement 
use across any tertiles of dairy consumption.

The dietary intake across dairy consumption tertiles 
is detailed in Table 2and supplementary tables 2 and 3. 
Participants in the higher level of low-fat dairy intake 
had a higher intake of energy, protein, carbohydrates, 
dietary fiber, vitamins B12, B6, D and K as well as 
folate, calcium, potassium, magnesium, zinc, and iron. 
Those in the higher-level of high-fat dairy consump-
tion exhibited greater intake of energy, fat, dietary fiber, 
saturated fatty acids (SFA), vitamins D, E, B6 and B12, 
as well as calcium, and iron. Similarly, participants in 
the higher level of total dairy consumption also demon-
strated higher intakes of energy, protein, dietary fiber, 
SFA, vitamins B12, B6, A, D, E and K along with potas-
sium, calcium, zinc, magnesium, and iron.

The mean and standard deviation (SD) of FRS and 
other cardiovascular disease risk factors, categorized by 
dairy consumption tertiles, are outlined in Table 3 and 
supplementary tables 4 and 5. Participants in the higher 
level of low-fat dairy consumption, compared to those 
in the lower level, exhibited the lowest levels of HDL-C 
(47.74 ± 0.72 vs. 48.17 ± 0.71, P < 0.0001), and the high-
est levels of TC (183.1 ± 2.67 vs. 175.8 ± 2.62, P = 0.04), 
LDL-C (83.24 ± 1.47 vs. 77.24 ± 1.44, P = 0.001), TC/
HDL-C ratio (3.93 ± 0.09 vs. 3.8 ± 0.09, P = 0.005), and 
FBS (90.86 ± 0.73 vs. 87.17 ± 0.72, P = 0.002). Similarly, 
participants in the higher level of total dairy and high-
fat dairy consumption, compared to those in the lower 
level, had the lowest levels of HDL-C (47.74 ± 0.72 
vs. 48.17 ± 0.71, P < 0.0001), and the highest levels of 
TC (183.1 ± 2.67 vs. 175.8 ± 2.62, P = 0.04), LDL-C 
(83.24 ± 1.47 vs. 77.24 ± 1.44, P = 0.001), TC/HDL-C 

ratio (3.93 ± 0.09 vs. 3.8 ± 0.09, P = 0.005), and FBS 
(90.94 ± 0.74 vs. 87.07 ± 0.72, P = 0.001).

After adjusting for potential confounders, significant 
associations were observed between milk and yogurt 
consumption and several cardiovascular risk factors (sup-
plementary Table  4). For milk consumption, there was 
a significant reduction in the Framingham score in the 
highest tertile (T3) compared to the lowest tertile (T1) 
(P < 0.0001). In terms of lipid profile, a higher consump-
tion of milk was associated with increased total cho-
lesterol (TC) levels (P = 0.04) and higher HDL-C levels 
(P < 0.0001), along with a decrease in LDL-C (P = 0.001). 
A significant reduction in the TC/HDL-C ratio was also 
noted in the highest milk consumption tertile (P = 0.005). 
Regarding fasting blood sugar (FBS), the highest tertile of 
milk consumption showed significantly lower FBS com-
pared to the lowest tertile (P = 0.002). For yogurt con-
sumption, significant findings included a reduction in 
Framingham score (P < 0.0001) and significant increases 
in HDL-C (P < 0.0001) and LDL-C (P = 0.001) levels. The 
TC/HDL-C ratio was significantly lower in the highest 
tertile of yogurt consumption (P = 0.005), and FBS was 
significantly lower in the highest tertile compared to the 
lowest tertile (P = 0.001).

After adjusting for potential confounders, significant 
associations were found between cheese and dough con-
sumption and cardiovascular risk factors (supplementary 
Table 5). Higher cheese consumption was associated with 
a lower Framingham score in the highest tertile com-
pared to the lowest (P < 0.0001). Additionally, increased 
cheese intake was linked to higher total cholesterol (TC) 
(P = 0.04) and HDL-C levels (P < 0.0001), along with a 
reduction in LDL-C (P = 0.001). The TC/HDL-C ratio was 
significantly lower in the highest tertile of cheese con-
sumption (P = 0.005), and fasting blood sugar (FBS) levels 
were significantly lower in the highest tertile (P = 0.001). 
Similarly, higher dough consumption was significantly 
associated with a lower Framingham score (P < 0.0001). 
Increased dough intake was also linked to higher TC 
(P = 0.04) and HDL-C levels (P < 0.0001), while LDL-C 
levels were lower (P = 0.001). The TC/HDL-C ratio was 
significantly lower in the highest tertile of dough con-
sumption (P = 0.005), and FBS was significantly lower in 
the highest tertile compared to the lowest (P = 0.001).

Table  4and supplementary tables  6 and 7 present the 
odds ratios (OR) and 95% confidence intervals (CI) of 
cardiovascular risk factors, both in crude and adjusted 
models, across total dairy consumption and its various 
types. Notably, a higher intake of high-fat dairy products 
was associated with lower levels of LDL-C (OR: 0.19, 95% 
CI: 0.01—3.2, P = 0.02).

The association of cardiovascular risk factors across 
tertiles of milk and yogurt consumption is presented in 
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supplementary Table  6. In the adjusted model, higher 
yogurt consumption was significantly associated with 
lower odds of elevated triglycerides (TAG ≥ 150 mg/dl) 
(OR: 0.05, 95% CI: 0.003–1.09, P-trend = 0.02). Addition-
ally, increased yogurt intake was inversely associated 
with elevated LDL-C levels (> 100 mg/dl) (OR: 0.19, 95% 
CI: 0.01–3.2, P-trend = 0.003). No significant associations 
were observed between milk consumption and cardio-
vascular risk factors in the adjusted model.

The association of cardiovascular risk factors across 
tertiles of cheese and dough consumption in supplemen-
tary Table  7. In the adjusted model, higher cheese con-
sumption was significantly associated with lower odds 
of elevated fasting blood sugar (FBS) (OR: 0.35, 95% CI: 
0.07–1.62, P-trend = 0.001) and triglycerides (TAG ≥ 150 
mg/dl) (OR: 0.05, 95% CI: 0.003–1.09, P-trend = 0.04). 
Additionally, higher dough consumption was sig-
nificantly associated with increased odds of elevated 
LDL-C levels (> 100 mg/dl) (OR: 0.19, 95% CI: 0.01–3.2, 
P-trend < 0.0001).

Discussion
This cross-sectional study suggests that higher consump-
tion of low-fat dairy was linked to a significant reduction 
in the Framingham risk score, and high-fat dairy con-
sumption was associated with higher triglycerides. In 
addition, higher total dairy consumption was associated 
with a significant increase in total cholesterol levels and 
a decrease in HDL-C levels. Furthermore, elevated dairy 
consumption, particularly high-fat dairy, was associ-
ated with increased LDL-C levels. These findings suggest 
that different types of dairy products may have varying 
impacts on cardiovascular health, with high-fat dairy 
potentially contributing to unfavorable lipid profiles. 
Also, higher cheese consumption is associated with a 
reduced risk of elevated fasting blood sugar, while higher 
dough consumption is linked to lower odds of elevated 
triglycerides and LDL-C levels. Additionally, yogurt con-
sumption was associated with decreased odds of elevated 
triglycerides and LDL-C, indicating a potential protec-
tive effect of these dairy products on cardiovascular risk 
factors.

To the best of our knowledge, no previous studies have 
utilized the FRS to evaluate the association between vari-
ous types of dairy consumption and a 10-year CVD risk. 
However, only one study examined the association of 
milk consumption with FRS [30] reporting that higher 
milk consumption was associated with lower Framing-
ham Risk Scores. Our study is the first to provide insights 
into the relationship between total dairy intake, its vari-
ous types, and the Framingham score, as well as CVD risk 
factors specifically in women. Additionally, we examined 
the relationship between the consumption of drinkable 

yogurt (dough) [38], a widely and traditionally consumed 
dairy product in our country, and these risk factors.

The FRS is a standard tool, predicting the 10-year 
risk of developing CVD in individuals who appear to be 
healthy [39]. Previous studies have shown that FRS is an 
appropriate metric for ranking subjects and assessing the 
relationship between non-clinical factors and health [42–
47]. It incorporates seven cardiovascular risk factors for 
its prediction, including age, sex, smoking, blood pres-
sure, HDL-C, TC, and history of diabetes [48].

In the present study, the intake of total dairy prod-
ucts as well as their subtypes, including high-fat and 
low-fat dairy, was directly related to future CVD events. 
These findings are consistent with a prospective cohort 
study conducted by van Aerde et  al. [49]. This prospec-
tive cohort study, conducted within the Hoorn Study, 
examined the relationship between dairy intake and car-
diovascular disease (CVD) mortality along with all-cause 
mortality. While this study found no significant associa-
tion between total dairy intake and mortality outcomes, 
higher low-fat dairy consumption was linked to a lower 
risk of all-cause mortality, whereas high-fat dairy intake 
showed no significant association. However, unlike our 
study, which predicted future CVD events, the Hoorn 
Study assessed CVD incidence based on mortality. The 
Hoorn cohort also found an inverse association between 
high-fat dairy consumption and cardiovascular risk fac-
tors like lipid levels and BMI [50].

Most cohort studies found a protective or neutral asso-
ciation between dairy products consumption, particu-
larly low-fat dairy and CVD [51, 52]. For example, in a 
large prospective cohort study, it was observed that dairy 
products consumption was not associated with overall 
CVD or CHD risk [53].. This study collected dietary data 
using a 24-h recall, whereas we used an FFQ. Similarly, 
Elwood et al. found no persuasive evidence linking milk 
consumption to an increased risk of vascular disease [54]. 
Their study, conducted in South Wales, included 2,512 
men aged 45–59 years, differing from our study popula-
tion. Koskinen et  al.’s study, with a follow-up period of 
20.1 years, showed that non-fermented and fermented 
dairy products had opposite associations with CHD risk 
[55]. Their study population consisted of men aged 42–60 
years, and dietary intake was assessed using a 4-day food 
record, whereas we used an FFQ.

The higher Framingham score observed in our study 
may be attributed to the significant increase in the age of 
participants in the third tertile of milk, cheese, and low-
fat dairy consumption. However, smoking status, TC, 
and HDL levels across dairy consumption tertiles were 
not significantly different, and the number of individu-
als with high blood pressure was low. The present cross-
sectional study showed that women with higher high-fat 
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dairy consumption had lower serum levels of LDL-C lev-
els. However, there is no clear consensus in this field. For 
instance, study by Kai et al. [56] found no significant rela-
tionship between high-fat dairy consumption and lipid 
parameters. In that study, dairy intake was assessed using 
a 3-day food record, and the models were only adjusted 
for diet quality, which may explain the differing findings.

In the present study, we found no significant associa-
tion between milk intake, total dairy, and low-fat dairy 
consumption with any CVD risk factors including HDL-
C, TC, LDL-C, TG / HDL, TC / HDL, and FBS. This find-
ing is consistent with a cross-sectional study performed 
to evaluate the association between dairy consumption 
and inflammation and cardiovascular risk factors among 
107 elderly people aged 60–78 years [57]. Rashidipour 
Pour Fard and colleagues observed a higher but statisti-
cally insignificant risk of increased in TC and LDL-C 
with higher dairy intake [57]. Similarly, Benatar et  al. 
concluded that moderate increases in dairy consumption 
had no effect on major metabolic and cardiovascular risk 
factors [58]. Additionally, Buscemi et  al. reported that 
total dairy intake was not associated with blood LDL-C 
levels [59].

Contrary to our findings, Buscemi et  al.’s multivariate 
analysis showed an inverse association between serum 
LDL-C and milk consumption; however, this study did 
not adjust for energy intake [59].. Similarly, Machlik et al. 
found that consuming low-fat cheese had a more favora-
ble effect on blood lipids compared to regular-fat cheese. 
However, this relationship was only observed for cheese 
intake, as no significant association was found between 
low-fat yogurt consumption and blood lipid concentra-
tions [60]. Dairy product consumption has been shown 
to have a beneficial influence on risk factors involved in 
metabolic syndrome, including insulin resistance, dys-
lipidemia, abdominal obesity, and blood pressure, which 
collectively increase the risk of CVD and diabetes signifi-
cantly [61]. Dairy products provide important nutrients 
including calcium and protein, and dairy consumption 
has been associated with a reduced risk of excess body fat 
and obesity in observational studies, and in some rand-
omized controlled trials (RCTs) [61]. Among dairy prod-
ucts, yogurt is one of the most nutritious products due 
to its added cultures of active bacteria, high protein con-
tent-including specific amino acids and peptides, and the 
presence of micronutrients presence such as potassium, 
phosphorus, calcium, magnesium, and vitamin D [62]. 
There is strong evidence that yogurt intake may prevent 
CVD through several mechanisms, including its the asso-
ciation with saturated fat intakes high calcium content 
and abundance of milk-derived bioactive peptides [61]. 
Bioactive peptides derived from milk in yogurt may play 
a role in regulating insulinemia and modulating the blood 

lipid profile [63]. In the present study, increased yogurt 
consumption was associated with a reduction in TG and 
LDL. The macronutrients and micronutrients content of 
yogurt, such as calcium, along with its high protein con-
tent which promotes satiety [64] and helps body weight, 
may play a role in regulating the blood lipid profile. Obe-
sity is closely related to dyslipidemia, primarily due to the 
effects of pro-inflammatory adipokines and insulin resist-
ance [65].

Zemel et  al. showed that low calcium intake leads to 
fat accumulation by elevating blood levels of calciotropic 
hormones (1,25 (OH)2D3 and parathyroid hormone) and 
increasing intracellular calcium, thereby reducing lipoly-
sis, and promoting lipogenesis [66, 67]. Moreover, yogurt 
is rich in casein-derived bioactive peptides [68] as well 
as branched-chain amino acids (leucine, isoleucine, and 
valine), which help inhibit angiotensin II production [69] 
and stimulating protein synthesis during weight loss diets 
[70].

As far as we know, limited studies have explored the 
association between dairy consumption and CVD risk 
factors among women. One of the strengths of our study 
is the use of a well-established and validated semi-quan-
titative FFQ to assess dietary intake. This FFQ, devel-
oped for the Tehran Lipid and Glucose Study, has been 
widely used in numerous studies in Iran, demonstrating 
its reliability and validity in evaluating nutrient intake 
within the Iranian population. For example, this FFQ 
was used to assess the dietary intake of participants in 
the Tehran Lipid and Glucose Study, confirming its reli-
ability and relative validity [35]. For instance, it has been 
employed in multiple studies [35, 71–75], reinforcing its 
credibility in nutritional research. [71–75], underscoring 
its widespread acceptance and application in nutritional 
research.

The inclusion of this validated FFQ in our study ensures 
the collection of accurate and reliable dietary intake data, 
contributing to the robustness and credibility of our find-
ings. Additionally, adjusting for multiple confounding 
variables further strengthens our study. We examined the 
relationship between the consumption of different types 
of dairy products, including milk, yogurt, cheese, and 
drinkable yogurt, categorized into low-fat and high-fat 
groups, with CVD risk factors and the Framingham risk 
score.

However, this study has certain limitations that should 
be considered in future research. The cross-sectional 
design prevents us from establishing causal relationships, 
highlighting the need for prospective studies to deter-
mine long-term causation. Furthermore, dietary intake 
was assessed using the FFQ rather than weighted dietary 
records, which may introduce some degree of measure-
ment error. Although the reliability and validity of the 
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FFQ have been previously reported, energy consump-
tion calculations based on the FFQ may lead to biased 
results. Another limitation is that our sample consisted 
exclusively of women, limiting the generalizability of our 
findings to both sexes. Although we adjusted for multiple 
major confounders, the possibility of residual confound-
ing cannot be ruled out.

Conclusion
Our findings indicate that both high-fat and low-fat dairy 
consumption may have favorable cardiovascular effects. 
Notably, higher intake of low-fat dairy was associated 
with a lower Framingham Risk Score (FRS), suggesting 
a reduced 10-year CVD risk in women. Furthermore, 
yogurt and cheese consumption were linked to improved 
lipid profiles, including lower triglycerides and LDL-C 
levels, both of which are key risk factors for cardiovascu-
lar disease. These results underscore the potential cardio-
protective role of dairy consumption and emphasize the 
need for further research to explore its long-term effects 
on cardiovascular health. Future research is needed to 
further investigate the relationship between dairy con-
sumption and CVD risk factors, particularly in relation to 
gender differences.
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