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Abstract
Objective: Reproductive disorders are a global health problem with high prevalence in all parts of the
World. Their etiology can be attributed to several factors such as psychological, social, economical and
physical. The aim of this study was to investigate the relationship between major dietary patterns with
fertility status in Iranian men in Yazd province.

Methods: In this case-control study, 400 infertile men were recruited into study during their fertility
investigation in Yazd Reproductive sciences Institute by diagnosis an andrologist as the case group. The
control group consisted of 604 healthy men without infertility history that selected from Shahedieh cohort
study, recruitment phase from 2015 to 2016 (during one year),Yazd, Iran, according to the inclusion
criteria. Multivariate logistic regression was used to determine the relationship between dietary patterns
and infertility. All data of the major dietary patterns were analyzed using SPSS V. 22 software.

Results: �ve dietary patterns were extracted. These dietary patterns were grouped as Western, Healthy,
Traditional, Fat-based and Mixed. After adjusting for age and level of education, the third tertile of the
mixed Dietary Pattern had the highest odds ratio (OR = 7.2; 95% CI, 4.4-11.7) for infertility. In Model 2, the
second tertile of the traditional dietary pattern had the lowest Odds ratio (OR = 0.012;95%CI, 0.006-0.023)
About infertility. In model 3, Third tertile of western (OR = 6.3; 95% CI, 3.3-12.1) and mix dietary patterns
(OR = 2.9; 95% CI, 1.6-5.2) had the highest odds ratio for infertility. The �rst tertile of each dietary pattern
was considered as the reference level.

Conclusions: We concluded in this study that adherence to the Western dietary pattern in model 3, Mix
and fat-based pattern in model 2 was associated with high risk for infertility. On the other hand,
adherence to the traditional and healthy dietary pattern had a protective effect on male infertility. Further
studies are needed to con�rm the �ndings of this study. 

Background
Infertility is a common problem worldwide with 15% prevalence in developed countries that identi�ed with
inability to fertile after 12 months without use of protectors (1). More than 40% of infertility causes are
related to male fertility disorders(2, 3). Several causes of male infertility have mentioned including
varicoceles, infectious diseases, genetic disorders, cryptorchidism and testicular cancer(4). One of the
main causes of male infertility is the decrease in semen quality(5). According to a meta-analysis study
involving 185 studies and 42,000 men, the results showed that semen quality has decreased over the last
40 years(6). Abnormality of semen parameters include azoospermia, oligospermia, and abnormalities in
morphology, motility, semen volume and Sperm concentration can cause infertility in men(7). There are
several reasons for semen quality decline but environmental pollution, stress and anxiety, smoking,
alcohol consumption, pesticides in food, unhealthy eating habits are the main causes of this decrease(8).

Although, the effect of a single nutrient on sperm quality parameters has been measured in several
studies, the effects of dietary patterns and nutrient interactions have been less investigated(9). Based on
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a study of healthy men, prudent diet which was characterized by a high intake of fruits, vegetables, white
meat, whole grains has been associated with higher sperm progressive motility, While the western diet
had no relationship with the Semen parameters(10). Studies infertile couples have reported
mediterranean diet is associated with decreased DNA fragmentation, increased sperm motility, semen
concentration, and testosterone levels(11, 12). High intake of processed meats, Sugar, trans fatty acids
and foods based on soy and iso�avones have been reported to reduce semen quality (13–15).

During the reproductive age, following of unhealthy dietary patterns has expanded which is characterized
by high intake of saturated fatty acids, trans fatty acids and sodium and also less consumption of foods
rich in antioxidants, fruits, and vegetables(16).There has been a negative impact of trans fatty acids,
caffeine drinks, simple sugars, processed meats on semen quality, according to recent studies of major
dietary patterns and fertility status in men (17–19). On the other hand, in some studies consumption of
saturated fatty acids, red meat, seafood, fruit juice has no effect on sperm parameters and in some
studies has a positive effect on semen quality (7).

Due to insu�cient and inconsistent information, the purpose of this study was to investigate the
relationship between major dietary patterns and fertility status in a large population of Iranian men of
Yazd province.

Materials And Methods

Study population
In the case- control study, 400 infertile men according to approved andrologist’s indices jointed to the
case group of our study from July 2019 to December 2019. In case group, inclusion criteria included aged
20–55 years, a sperm count less than 15 million per milliliter, normal morphology less than 4%, sperm
concentration less than 15 x 106 million, semen volume less than 1.5 ml and normal motility less than
40%, also exclusion criteria included chronic disease, testicular atrophy, ejaculatory disorder,
hypospadiasis, stenosis, varicocele, adherence to speci�c diets, non-response to more than 35 items of
food frequency questionnaire and underreporting and over-reporting of energy intake (less than 800 and
more than 4,200) (20, 21).

The control group consisted of 604 healthy men without infertility history were selected of Shahedieh
cohort study, from 2015 to 2016 (during one year) in Yazd, Iran. Inclusion criteria in control group
included aged between 20 to 55 years without infertility history and also exclusion criteria included
chronic disease, non-response to more than 35 items of food frequency questionnaire and under-
reporting and over-reporting of energy intake (less than 800 and more than 4,200) (20). General and
dietary information was collected by a trained nutritionist. All subjects completed the consent form in the
study.

The study protocol was approved by the Ethics Committee of Isfahan University of Medical Sciences
code IR.MUI.RESEARC H.REC.1398.264.
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Physical examination and lifestyle variable
Physical activity data were collected using a validated and reliable questionnaire (International Physical
Activity Questionnaire)(22). The IPAQ provides information about levels of inactivity, moderate activity,
strenuous activity and walking. In addition, we were gathered frequency (days per week) and duration
(minutes per day) for all type of activities.

Socioeconomic status (SES) of the study participants was analyzed according to variables, such as
home situation variables situation (landlord-tenant), washing machine and dishwasher (yes-no), number
of overseas trips, has car (yes-no), individual occupation, education (number of years of study).

Anthropometric data
Anthropometric data were measured by standard methods. The body mass index (BMI) and Waist to Hip
Ratio (WHR) calculated according to standard protocol of World Health Organzation (WHO) based on
minimal clothing and no shoes using Falcon scales (Seca, Hamburg, Germany) to the nearest 0.1kg. Also,
all measurements were recorded with an accuracy of 0.1 cm. Hip Circumference (HC) was measured
since the hips are the widest part of buttocks and Waist Circumference (WC) was measured midpoint
between the last rib and the iliac crest (umbilical level). WHR and BMI were calculated based on this
formula: weight (kg)/height (m2) and WC (cm)/HC (cm) (23).

Dietary assessment
Dietary intake was assessed using a semiquantitative food frequency questionnaire (FFQ). The validity of
this questionnaire is con�rmed in Iran (24). The FFQ including 168 food items was designed according to
frequency of consumption of the common foods of one’s country during the past 12 months (number of
times consumed daily, weekly, monthly, and annually). FFQ was collected by a trained dietitian by
interviewing.

Household measurements were monitored by a nutritionist to calculate the total energy and nutrients
consumed in actual food consumption (grams per day). Due to the large number of food items, 168
foods were classi�ed into 35 food groups for analysis of dietary patterns, and each food was assigned to
a speci�c group based on its nutrient similarities. Information on alcohol use was not collected for
cultural reasons and was therefore not analyzed. The dietary habits of each person were assessed one
year prior to infertility diagnosis.

Semen analysis
Semen samples should be collected after 3 days of abstinence or ejaculation. Before transferring the
samples into the container, the temperature of the container should be close to the body temperature of
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37 ° C. Semen samples were kept in sterile containers at 37 ° C for 30 minutes. They were then evaluated
and analyzed according to the WHO Fifth Edition Laboratory Guidelines (25). Four parameters related to
semen and sperm including semen volume, sperm concentration, normal sperm morphology and sperm
motility were measured.

Statistical methods
Statistical analysis was determined using SPSS software (version 22, Chicago, IL, USA). All reported P-
values are from two-sided tests and relative to a significance level of 5%. the Scree plot determined that
�ve major factors should be retained for �nal analysis. Factors extracted from food groups were
classi�ed by load. Dietary patterns were named according to the load factors of the food groups (factor
loading > 0.2) (table 3). Independent sample t-test was used to compare the quantitative variables
between the case and control groups and Chi-square test was used to classify the qualitative variables.

Normality of data was determined with the Kolmogorov-Smirnov test. We analyzed ordinal and
continuous variables using x2 or Fisher’s exact and Mann–Whitney or Student’s t tests, respectively. we
classi�ed FFQ with 168 food items into 35 food groups to avoid data complexity. Multivariate logistic
regression was used to determine the relationship between dietary patterns and infertility. This test was
examined in 3 multivariate models after adjustment for potential confounders, including age and
education in model 1, physical activity, BMI, use of pesticide, SES in model 2, and all these variables plus
energy intake and nutrients including carbohydrate, Protein, Omega_3 fatty acid, Omega_6 fatty acid,
total sugar, Vitamin C, Vitamin D, Vitamin B12, Folate total, Calcium total, Zinc total, beta carotenoid in
model 3. Odds ratios and con�dence intervals of 95% (95% CI) were calculated for the crude model and
the adjusted (Campo, Castro et al.). P-value <0.05 was considered as the level of signi�cance.

Result
Based on the Table1, �ve dietary patterns were extracted. These dietary patterns including Western
diet/Healthy diet/traditional diet /fat-based diet /mixed diet consist of meats, sugar, re�ned grains, pizza
and beans/high intake of �sh, vegetables, dried fruits, vegetable oils, spices/ red meat, tea, fruit, potatoes,
whole grains, yogurt and dairy/ lean meats, high-fat dairy, margarine, and hydrogenated oils/meat, eggs,
high-fat dairy, fruit, fruit juice, tomatoes, nuts, mayonnaise, sweet desserts, respectively. Demographic,
anthropometric and total energy intake data are presented in Table 2. There was no signi�cant difference
between body mass index and weight in case and control group. Waist and hip circumference were
signi�cantly higher in the control group (P<0.001). physical activity level was signi�cantly lower in case
group compared to control (P<0.001). The number of smoke exposure and pesticide use were
signi�cantly higher in case group compared to control group (P<0.001)( Table 2). The loading factor
matrix is shown in Table 3. The �rst tertile of each dietary pattern was considered as the reference level.
Thus, the third tertile had the highest odds ratio (OR) of the mixed dietary pattern (OR = 7.2; 95% CI, 4.4–
11.7) and western dietary patterns (OR = 6.3; 95% CI, 3.3–12.1) for infertility in model 1 and 3,
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respectively. Also, in Model 2, the second tertile of the traditional dietary pattern had the lowest Odds ratio
(OR = 0.012;95%CI, 0.006–0.023) for infertility (table 4).

Discussion
In the present study, �ve dietary patterns were identi�ed that were signi�cantly associated with male
infertility. These dietary patterns including western diet/healthy diet/traditional diet /fat-based diet
/mixed diet consist of meats, sugar, re�ned grains, pizza and beans/ high intake of �sh, vegetables, dried
fruits, vegetable oils, spices/ red meat, tea, fruit, potatoes, whole grains, yogurt and dairy/ organ meats,
high-fat dairy, margarine, and hydrogenated oils/meat, eggs, high-fat dairy, fruit, fruit juice, tomatoes,
nuts, mayonnaise, sweet desserts, respectively. To our knowledge, our study was the �rst case-control
study with high sample to assess the relationship between major dietary patterns with fertility status size
in Iranian men in the middle east.

In our study, the highest risk of male infertility was associated with adherence to the mixed dietary
pattern. Several studies have showed foods such as sweet desserts, juices and sugar with high content of
simple sugars and trans fatty acids can be reduced volume and motility of sperm(15, 26). Also, in this
pattern we �nd that high intake of fruit and fruit juice associated with high prevalence infertility in men
when we had hypothesized the opposite. Suggested mechanism was that high intake of sugar and
fructose is associated with increase insulin resistance and oxidative stress that effect on sperm motility
in these subjects (27, 28). Another hand fruit, fruit juices and nuts are concentrated in phytoestrogenic
components and high intake of them can associated with high level of estrogen in plasma. Also, high
level estrogen in plasma has a negative effect on spermatogenesis (29).

Another result of our study was that adherence to western dietary patterns increased the chance of
infertility (30). Interestingly, Eslamian et al. have shown that high intake of processed meat and sugar
was positively correlated with asthenozoospermia, which is consistent with our results in present
study(7). Also, many studies have revealed that high intake of processed red meat reduces total sperm
count and consumption of sugar and trans fatty acid can be decreased semen quality(15, 26, 31).

Our study showed that adherence to a healthy diet had an approximately half (62%) the risk of infertility.
The suggested mechanism was that healthy diet with high content of �ber sources as vegetables and
fruits can be reduced estrogen levels by binding to estrogen (7, 32). interestingly, Jurewicz et al. indicated
that adherence to the prudent pattern (so similar to healthy dietary pattern in our study) was associated
with high sperm concentration and improved sperm motility (33). In this regard, Elsje C. Oostingh et al
have exhibited that adherence to healthy diet with high content for olive oil, seafood, vegetables had a
positive and signi�cant effect on the quality of semen parameters, which consistent with our results (34).

The traditional dietary pattern and healthy dietary pattern are rich in folate, vitamin B12 and antioxidants.
Folate and B12 are critical nutrients for methylation, stability and DNA replication. DNA methylation is a
biochemical process that is involved in normal development and cellular differentiation (35). Much
research has demonstrated that abnormal DNA methylation and acetylation associated with chronic and
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congenital diseases (36). Researchers have showed anomalies in sperm DNA methylation and
homocysteine accumulation in men with infertility. As regards to high level folate and B12 in traditional
and healthy dietary pattern and above mechanisms, this diet can prevent DNA damage and also
improved sperm concentration and motility(32, 37).studies showed increase oxidative stress level can
effect on sperm motility and increase DNA fragmentation, also based on this �nding, intake of
antioxidants increases sperm concentration and improves its progressive motility(21, 35).

Based on our data, in contradiction to our hypothesis, high adherence to the fat-based dietary pattern in
both model 1 and 3 showed low risk of male infertility. On the other hand, higher adherence to the fat-
based pattern in model 2 was associated with high risk for infertility. Previous studies have shown that
high trans fatty acid intake, reduces serum testosterone levels, sperm count, decreased motility, and
normal sperm morphology. It is also found that the amount of trans fatty acids in the sperm membrane is
correlated with sperm concentration (26, 38, 39).The biological effect of trans fatty acids in reducing the
activity of desaturases enzymes justi�es their role in reducing sperm count (19). Also, some studies
showed no association between saturated fat and sperm quality or motility(19). On the other hand,
another research consistent with our study showed that intake of saturated fatty acids was associated
with high sperm concentration(40). Another food group of this pattern is organ meat. that based on
studies high intake of organ meat was associated with higher total sperm count, concentration and
motility. whether nutrients concentrated in organ meats such as vitamin B12, iron, animal fat, animal
protein manganese and copper explained these associations and may have a role in
spermatogenesis(31).

This study has several strengths, including high sample size among Asian countries, new diagnosed
patients (in past 1 year) with minimum error in dietary recall history, using FFQ with high validity for
estimating food intake and eating habits, repeating semen analysis for men with infertility in laboratory.
However, the present study has some limitations such as FFQ depends on the memory of the participants
being interviewed, and the fact it does not allow precise estimation of portion size of foods consumed.
Also, the effect of stress on men was not evaluated in this study.

Conclusion
our investigation has found that adhering to a traditional and healthy diet may be reduce the risk of
infertility and increase quality of semen and sperm parameters in men. Despite the fact that further
investigations are needed to con�rm these results and to recognize the underlying mechanisms.
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