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Abstract
Background: The present study aimed to investigate the association between dietary diversity score (DDS) and somatoform complaints pro�le.

Methods: The current cross-sectional study was conducted on 2818 adults aged 19-65 years working in Isfahan province, Iran. A Dish-based 106-item Semi-
quantitative Food Frequency Questionnaire (DS-FFQ) was used to collect dietary intake of participants. Somatoform symptoms were assessed using a
validated comprehensive 31-items questionnaire.

Results: After adjusting for the impacts of various confounders it was revealed that lower DDS is associated with higher risk of experiencing greater scores of
psychological (OR=1.44, 95% CI: 1.06, 1.95; P=0.029) and pharyngeal-respiratory (OR=1.54, 95% CI: 1.17, 2.04; P=0.009) somatoform complaints. No
signi�cant association was found between DDS and neuro-skeletal and gastrointestinal somatoform complaints. In addition, strati�ed analysis by sex
indicated that the lower DDS increased the risk of higher scores of psychological (OR = 1.73, 95% CI = 1.17, 2.56; P = 0.02) and pharyngeal-respiratory (OR =
1.75, 95% CI = 1.22, 2.49, P = 0.007) somatic complaints in women, but not in men.

Conclusion: Present study indicated that the lower DDS is associated with higher risk of psychological and pharyngeal-respiratory somatoform complaints.
Future prospective studies and particularly clinical trials are warranted to con�rm these �ndings.

Background
Somatoform complaints are refer to spectrum of non-speci�c physical symptoms that cannot be fully clari�ed by a known medical condition (1). Previous
reports indicated that 25–50 percent of primary care patients suffer from somatoform complaints (2). Lower socioeconomic status, family history of chronic
illnesses, female sex, concurrent general medical disorders and history of childhood chronic illnesses are the main risk factors for somatoform complaints (3,
4). Also, several studies have settled a close relationship between psychiatric disorders and somatoform complaints (5, 6). It has been reported that severity of
somatoform complaints has positive association with incidence of mental health problems (7). In addition, some studies have established that patients with
depression or anxiety exhibit more than twice somatoform complaints compared to general population (8, 9).

Several studies have shown that poor diet quality is a modi�able risk factor for mental problems (10–12). Observational studies have indicated a negative
association between single nutrients or foods like B vitamins, omega 3 fatty acids, fruits, vegetables, �sh, and whole grains and risk of depression (13, 14).
Compared to the intake of single nutrients or foods, considering the general pattern of diet to assess diet quality could provide a better insight into diet–
disease relations and may be more predictive of chronic disease risk (15). In this context, several studies have investigated the association between diet
quality and psychiatric disorders (16, 17). Dietary diversity score (DDS), as an indicator of diversity within food groups, is a reliable diet quality index (18).
Available studies have indicated an inverse relationship between DDS and psychological disorders such as depression (19), anxiety (20) and a decline in
intellectual activity (21). Moreover, �ndings from a recent meta-analysis of observational studies have revealed a signi�cant inverse association between
healthy dietary pattern and risk of depression (22).

With regard to close relationship between psychiatric disorders and somatic symptoms, this may be an effective strategy to evaluate the association between
diet quality and somatoform complaints. To our knowledge, there is no study examining the association between quality of diet and somatoform complaints.
Moreover, low consumption of fruits and vegetables and high intakes of re�ned grains along with lack of alcohol intake in Middle-Eastern population makes
their dietary pattern of great interest for the assessment of diet–disease relations. Hence, we aimed to investigate the association of DDS, as a diet quality
indicator, with somatoform complaints in a large cross-sectional population based study.

Subjects And Methods
Participants

The current cross-sectional study was carried out within the framework of the Study on the Epidemiology of Psychological- Alimentary Health and Nutrition
(SEPAHAN). The SEPAHAN project was conducted in two phases in a large population of Iranian adults in Isfahan province in the central part of Iran. Details
about SEPAHAN have been reported previously (23). SEPAHAN was conducted in two phases. In the �rst phase, questionnaires were distributed among 10,087
people aged 19–65 years, and 8691 subjects returned the completed questionnaires (response rate 86.16 %). At the second phase, questionnaires with focus
on common gastrointestinal, psychological, and personality traits were distributed and 6239 questionnaires were completed (response rate: 64.64%). After
merging data from these two phases, complete information was available for 4763 people. We excluded participants with missing data (outcome and
covariate variables), women with pregnancy and lactation, and those with under- or over-estimation of energy intake (<800 or >4200 kcal/day). Finally, data on
2818 subjects used in the current analysis. Written informed consent forms were completed by all participants before enrolment. The Bioethics Committee of
Isfahan University of Medical Sciences, Isfahan, Iran, approved this study (#189069, #189082, and #189086) (23).

Dietary assessment

Dietary data were collected using a Willett-format (24) Dish-based 106-item Semi-quantitative Food Frequency Questionnaire (DS-FFQ), which was designed
and validated speci�cally for Iranian adults (25). Brie�y, the DS-FFQ contained �ve categories of foods and dishes: (1) mixed dishes (2) carbohydrate-based
foods (3) dairy products (4) fruits and vegetables; and (5) miscellaneous food items and beverages (including sweets, fast foods, nuts, desserts and
beverages). Common portion sizes and the average reported frequency were used to determine the amount of food consumed. Daily intakes of all food items
were computed and converted to g/d using household measures (26). In addition, we calculated daily intakes of 38 nutrients (and bioactive substances) for
each participant using the US Department of Agriculture’s (USDA) national nutrient databank (27).



Page 3/11

Dietary Diversity Score Estimation

DDS was calculated using Kant et al. method (28). Brie�y, DDS consisted of �ve food groups which divided into twenty-three subgroups: bread-grain (re�ned
bread, biscuits, macaroni, whole grain bread, corn �akes, rice and re�ned �our), fruit (fruit and fruit juice, berries and citrus), vegetables (vegetables, potato,
tomato, other starchy vegetables, legumes, yellow vegetables and green vegetables), meat (red meat, poultry, �sh and eggs) and dairy (milk, yoghurt and
cheese). Based on scoring criteria, each food group receives a diversity score between 0-2, and total DDS score would range from 0 to 10. To be counted as a
'consumer' for any of the food group categories, a respondent had to consume at least one-half of the serving of any subgroup in a day as de�ned by the Food
Pyramid quantity criteria. For example, in the vegetables group, if a person consumed legumes and green vegetables, his or her score was calculated as (2 ÷ 7)
x 2 = 0.57. Therefore, the diversity score of vegetables group would be 0.57.

Assessment of Somatoform Symptoms

There was not a separate questionnaire to examine somatoform symptoms in the SEPAHAN study. However, we settled a validated questionnaire based on 31
items in SEPAHAN's questionnaires common with the 47-items questionnaire used in the Lacourt et al.’s study (29), and “the patient health questionnaire
(PHQ)” (30) as valid and standard tools for the assessment of somatoform symptoms. The reliability of this instrument has been evaluated previously (31)
and showed a strong internal reliability with a Cronbach's alpha score of 0.903. The 31-items questionnaire was used to examine the frequency of
somatoform symptoms. Based on a four points Likert scale (never, sometimes, often, and always) each subject determined the frequency of experiencing
each symptom in the past three months. For one item (Dry mouth), the rating scale was as: never, low and high.

Assessment of other variables

Self-administered questionnaires were distributed to collect information on age, sex, weight, height, marital status (married, single), education levels (≤12 yrs,
12-16 yrs, >16 yrs), smoking habits (non-smoker/former smoker/current smoker), disease history (hyperlipidemia, hypertension, diabetes mellitus, asthma,
stroke, myocardial infarction, gastrointestinal bleeding, gallstone, cancer, Crohn’s disease and ulcerative colitis), current use of anti-psychothropic medications
and dietary supplements. Body mass index (BMI) was computed as weight (kg) divided by height2 (m2). Overweight and obesity were de�ned as BMI=25-30
and BMI>30, respectively. General Practice Physical Activity Questionnaire (GPPAQ) was used to assess the physical activity status of participants (32).
According to GPPAQ, participants were divided into inactive or moderately inactive and moderately active or active categories. Stressful life events
questionnaire was used to assess the stressful life events over the past 6 months (33). Total stress score ranged from 0 to 83, with higher scores indicating
more sever stressful life events.

Statistical analysis

Exploratory factor analysis using principal component extraction approach was used to identify pro�les of somatoform complaints based on the 31 individual
somatoform symptoms. The orthogonal varimax rotation procedure was used to �nd the interpretable factors. Factors were retained for further analysis based
on their natural interpretation and eigenvalues on the Scree plot. In this study, we retained factors with eigenvalues > 2 as this cut-off could resulted in more
interpretable somatoform complaints pro�les and explain su�cient amounts of total variance. Four main somatoform complaints pro�les were labelled
based on the loaded somatoform symptoms in each factor. The factor score for each pro�le was computed by summing up items of somatoform complaints
weighted by their factor loadings and assigned into each participant (Table 1) (31), and then based on the median value were categorized into high or low
score of each factor. We also classi�ed the participants based on tertiles of DDS. Continuous and categorical demographic variables were compared across
tertiles of DDS using analysis of variance and Chi-square tests, respectively. Analysis of covariance was used for assessment of age–, sex- and energy-
adjusted intakes of foods and nutrients across quartiles of DDS. The association of DDS with being in the higher than median of somatoform complaints
pro�les scores was assessed using univariate and multivariable logistic regression in the crude and different adjusted models. First, adjustments were done
for age, sex and energy intake. In the second model, we further controlled for marital status (single/married), education (≤12 yrs, 12-16 yrs, >16 yrs), smoking
status (non-smoker/former smoker/current smoker), physical activity (inactive/ moderately inactive vs. moderately active/active) and BMI (continuous).
Ultimately, the effects of stressful life event (continuous), anti-psychotic medicine (yes/no) and medical condition were additionally adjusted in model 3. All
these analyses were done using analysis of covariance with Bonferroni correction. To calculate the trend of OR across increasing tertiles of DDS, we
considered DDS tertiles as an ordinal variable. In all analyses, the third tertile of the DDS was considered as the reference category and p for linear trends was
determined using Mantel-Haenszel extension of chi-square test. Strati�ed analyses by sex, applying the above-mentioned adjusted models, was run to
examine potential modifying effect of sex in relation to the association of DDS and somatoform complaints pro�les. All statistical analyses were done using
the Statistical Package for Social Sciences (SPSS, version 16.0 for Windows, 2006, SPSS, Inc, Chicago, IL). P value <0.05 was considered statistically
signi�cant.

Results
Based on results of factor analysis using principal component extraction approach on the 31 individual somatoform complaints, four factors were extracted
and labeled as psychological, gastrointestinal, neuro-skeletal, and pharyngeal- respiratory (Table 1). They accounted for 12.70%, 11.73%, 11.55%, and 8.85% of
the total variance, respectively (31).

General characteristics and somatoform complaints pro�les of study participants across tertiles of DDS are presented in Table 2. Participants in the lowest
tertile of DDS had lower educational levels (p<0.0001) and were more likely to be overweight or obese (p<0.0001). Compared to the upper tertile, those who
were assigned into the lowest tertile of DDS had higher scores of psychological (p=0.004), gastrointestinal (p=0.02), and pharyngeal-respiratory (0.001)
symptoms. Means of age and BMI were not different across the tertiles of DDS and sex, marital status, physical activity, smoking status and Neuro-skeletal
symptoms were similarly distributed across the tertiles of DDS (p>0.05).
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Table 3 shows age-, sex- and energy-adjusted of mean dietary intakes and food groups of study participants across median cuts of somatoform complaints
pro�les. Compared with those who had scores lower than median of psychological symptoms, those with higher than median had higher intake of caffeine
and lower consumption of �ber, magnesium, vitamin B6, overall DDS and DDS within vegetables, fruit and meat groups. Furthermore, subjects who had scores
greater than median of gastrointestinal symptoms had higher consumption of caffeine and lower intakes of energy, protein, �ber, folate, magnesium, vitamin
B6, vitamin B12, overall DDS and DDS within vegetables, fruit and meat groups compared with those who were in the lower than median. Subjects in the
higher than median of neuro-skeletal symptoms scores had lower intakes of �ber, magnesium, overall DDS and DDS within fruit group compared with those
who were in the lower than median scores category. In addition, individuals with scores higher than median of pharyngeal-respiratory symptoms had lower
overall DDS and DDS within vegetables, fruit and dairy groups.

Crude and multivariable-adjusted odds ratios (OR) for the associations of DDS with somatoform complaints pro�les in the entire study population are
presented in Table 4. Individuals in the �rst tertile of DDS had greater risk for being in higher scores of psychological (OR=1.37, 95% CI: 1.14, 1.66; P=0.004),
gastrointestinal (OR=1.33, 95% CI: 1.08, 1.66; P=0.02) and pharyngeal-respiratory (OR= 1.39, 95% CI: 1.15, 1.68; P= 0.001) somatoform complaints level in
comparison with those in the top tertile in the crude model. Adjustment for age, sex, energy intake, lifestyle factors, BMI, stressful life events, medical condition
and anti-psychotropic medicines strengthened the risk of having higher scores of psychological (OR=1.44, 95% CI: 1.06, 1.95; P=0.029) and pharyngeal-
respiratory (OR=1.54, 95% CI: 1.17, 2.04; P=0.009) somatoform complaints, for those in �rst tertile of DDS compared with subjects in top tertile. However,
controlling for various confounders eliminated the signi�cant association between DDS and gastrointestinal somatoform complaints (OR = 1.17, 95% CI =
0.85–1.60; P = 0.4). There were no signi�cant association between DDS and neuro-skeletal somatoform complaints either in the crude or in the adjusted
models.

Strati�ed analysis by sex (Table 5) indicated an inverse associations between DDS and psychological somatoform complaints (OR = 1.73, 95% CI = 1.17, 2.56;
P = 0.02) in women, but not in men. Greater risk of having pharyngeal-respiratory somatoform complaints was observed among men and women, in the crude
model. However, after controlling for potential confounders, these associations were eliminated in men, whilst remained signi�cant in all models for women.
No signi�cant association was found between DDS and gastrointestinal and neuro-skeletal somatoform complaints in the crude and all adjusted models in
women. Men in the �rst tertile of DDS had greater risk for having higher scores of gastrointestinal and neuro-skeletal somatoform complaints in the crude
model, but the signi�cance was disappeared in the fully adjusted model.

Discussion
To the best of our knowledge, this is the �rst study examining the association between DDS and somatoform complaints. The results of present cross-
sectional study showed that lower DDS was related to higher odds of psychological and pharyngeal-respiratory somatoform complaints. In addition, strati�ed
analysis by sex revealed a signi�cant association between lower tertile of DDS and higher risk of psychological and pharyngeal-respiratory somatoform
complaints in women, but not in men.

Somatoform complaints are physical symptoms which manifest the psychological illnesses (34). Patients with somatoform complaints are one of the most
attenders of primary care and have high overall health care utilization (35). Hence, identi�cation of potential risk factors is essential in management of
somatoform complaints. Diet is one of the well-known risk factors for psychological disorders (22). Although associations between nutrients and dietary
patterns and mental disorders (e.g. depression, anxiety and stress) have been shown in previous studies (16, 22, 36), no evidence is available linking diet
quality indices and risk of somatoform complaints.

In the present study, for the �rst time, we showed that low diet quality, identi�ed by low DDS, is a risk factor for psychological and pharyngeal-respiratory
somatoform complaints. In line with our �ndings, Poorrezaeian et al. showed an inverse association between DDS and depression (19) and anxiety (20) in
women. However, they did not observe any signi�cant association between DDS and stress. In another study, Akbaraly et al. (36) showed that greater
adherence to Alternate Healthy Eating Index )AHEI (was associated with lower risks of recurrent depressive symptoms. Moreover, people with high diet quality,
identi�ed by AHEI-2010, had 49% and 45% lower chance for anxiety and depression, respectively (16).

It has been reported that a healthy dietary pattern (characterized by high consumption of fruits, vegetables, nuts, legumes, �sh and olive oil) was associated
with lower risk of depression (37). Traditional dietary pattern with high content of fruits, vegetables, whole grains, �sh and meat have found to be inversely
associated with depression and anxiety in women (38). In addition, Western dietary pattern which is characterized by higher intake of processed foods,
beverage, sweets, red meat and its products was associated with higher risks of depression and anxiety (39, 40). Recent meta-analysis suggested that healthy
dietary pattern may decrease the risk of depression, whereas Western dietary pattern may increase the risk of depression (41).

In the present study, subjects in the higher median of psychological and pharyngeal-respiratory somatoform symptoms signi�cantly had lower DDS within
fruit, vegetables, dairy and meat groups compared to the subjects in the lower median. In line with our �ndings, McMartin et al. (42) suggested an inverse
relationship between fruit and vegetable intake with mental disorders. In another study, Mikolajczyk et al. (43) showed that lower consumption of fruits,
vegetables and meat was positively associated with depressive symptoms in female students. In addition, an inverse association was observed between
higher intakes of meat, poultry and vegetables and depression in Australian adults (44). The protective role of the low fat dairy intake on cognitive health has
been shown in a cross-sectional study (45). Moreover, some other studies have shown an inverse association between dairy products consumption and risk of
mental disorders (46, 47).

The inverse association between DDS and psychological and pharyngeal-respiratory somatoform symptoms might be explained by some mechanisms. With
regard to the key role of oxidative stress in mental disorders, it has been reported that higher DDS are associated with higher blood levels of antioxidant
enzymes (e.g. glutathione peroxidase, superoxide dismutase) (48), which could attenuate neuronal damage of oxidative stress. Also, higher DDS is associated
with higher intake of anti-in�ammatory foods and nutrients (such as fruits and vegetables, legumes, nuts, vitamin A, magnesium and B vitamins) (19) which
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could reduce the risk of cardiovascular diseases and in�ammation as a well-known risk factors of psychological disorders (49, 50). Moreover, it has been
suggested that serum proin�ammatory cytokines are involved in the development of in�ammatory and neuropathic pain (51), therefore it could be expected
that anti-in�ammatory properties of diverse diets would ameliorate neuropathic pain by modulating proin�ammatory cytokines levels. In addition, dietary
diversity is positively associated with nutrient adequacy of the diet (52, 53), which could inversely associated with psychological symptoms (54, 55).

In the present study, we observed a gender-speci�c association between DDS and somatoform complaints. Lower prevalence of somatoform complaints in
men compared with female might explain this non-signi�cant association (3). In addition, hormonal �uctuations, speci�cally estrogen, in triggering depressive
symptoms in women is could be another explanation (56). Moreover, accuracy of reported dietary intake and food preferences might be different between men
and women (50, 57).

A major strength of present study is the large included population and adjustments for several potential confounders. In addition, we evaluated the dietary
intakes by DS-FFQ, which provides more accurate information than a semi-quantitative FFQ (23). The present study had some limitations that should be
considered in interpretation of results. With regard to the cross-sectional design of the study, we could not confer a causal link between DDS and somatoform
complaints. Hence, prospective studies are required to determine a causal relationship. We used a validated FFQ to evaluate usual dietary intake, which is
depending on memory and could increase the rate of misclassi�cation. In addition, since SEPAHAN study was conducted on adults working in health centres
across Isfahan province, generalization of our �ndings to all Iranian population should be done with caution.

Conclusion
In conclusion, we found evidence indicating that lower DDS is associated with higher odds of psychological and pharyngeal-respiratory somatoform
complaints. However, after subgroup analysis by sex, these associations were eliminated in men, whilst remained signi�cant in women. These initial �ndings
highlight the crucial role of diet characterized by higher diversity in mental health. Future prospective studies are warranted to con�rm these �ndings.
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Tables
Table 1. Factor loadings for the four extracted somatoform symptoms profiles.
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  Factor loadingsa

Somatoform symptoms Psychological Gastrointestinal Neuro-skeletal Pharyngeal-respiratory
Sleep disorder 0.420 - - -
Pounding heart 0.577 - - -

Feeling low on energy 0.565 - - -
Feeling like “butterflies” in the stomach 0.869 - - -

Difficulty concentrating 0.869 - - -
Disturbing thoughts 0.664 - - -

Dry mouth - 0.248 - -
Chest pain - 0.454 - -

Feeling of fullness - 0.662 - -
Nausea - 0.509 - -

Gastroesophageal reflux - 0.544 - -
Pain or discomfort in the abdomen - 0.678 - -

Constipation - 0.512 - -
Diarrhea - 0.374 - -

Bloating or swelling of the abdomen - 0.644 - -
Anal pain - 0.473 - -
Headache - - 0.547 -
Back pain - - 0.661 -

Pain in joints - - 0.612 -
Eyesore - - 0.461 -

Severe fatigue - - 0.646 -
Dizziness and confusion - - 0.513 -
Chills and extreme cold - - 0.435 -

Hot flashes - - 0.350 -
Menstrual disorder - - 0.389 -

Neck pain - - - 0.570
Globus sensation - - - 0.510

Having trouble swallowing - - - 0.596
Shortness of breath - - - 0.492

Hoarseness - - - 0.612
Wheezing (asthma) - - - 0.567

Variance explained (%) 12.70 11.73 11.55 8.85
Cumulative variance 12.70 24.43 35.99 44.84

a Factor loadings < 0.2 are not shown for simplicity.

 

Table 2. General characteristics of study participants across tertiles of dietary diversity score1.

  Dietary Diversity Score  
Variables 1 2 3 P value2

Age (years) 36.14±0.27 36.39±0.26 36.51±0.28 0.615

BMI (kg/m2) 25.12±0.14 25.20±0.16 24.84±0.13 0.215

Male (%) 41.1 41.9 39.9 0.658

Married (%) 79.1 82.0 81.8 0.054

Educational level (%)       <0.0001

≤12 yrs 12.7 11.1 8.2  

12-16 yrs 81.1 80.9 81.6  

>16 yrs 6.2 7.9 10.2  

Physically active (%) 29.9 30.5 41.3 0.585

Overweight or obese3 (%) 48.8 46.2 45.4 <0.0001

Current smokers (%) 3.0 3.5 2.7 0.868

High score of Psychological symptoms (%) 53.4 50.1 45.5 0.004

High score of Gastrointestinal symptoms (%) 53.7 51.9 46.7 0.020

High score of Neuro-skeletal symptoms (%) 53.5 50.7 48.6 0.272

High score of Pharyngeal-respiratory symptoms (%) 49.1 47.2 40.9 0.001

1 Values are Mean±SE unless otherwise indicated. BMI: body mass index.
2 Resulted from one-way ANOVA and χ2 test for continuous and categorical variables, respectively.
3 Overweight was defined as BMI greater than or equal to 25 and less than or equal to 29.99 kg/m2 and obese was defined as BMI≥30
kg/m2.

Table 3. Dietary intakes of participants across median cuts of somatoform symptoms profiles 1.
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  Somatoform Symptoms Profiles  
  Psychological   Gastrointestinal   Neuro-skeletal   Pharyngeal-respiratory  
Variables < median > median P value2 < median > median P value2 < median > median P

value2
< median > median P value

Energy
(kcal/d)

2393.41±22.71 2369.40±22.82 0.456 2413.31±25.26 2342.59±24.15 0.043 2327.43±28.54 2301.49±28.83 0.523 2387.02±21.54 2381.10±23.87 0.854

Carbohydrate
(g/d)

294.88±3.21 292.34±3.21 0.576 298.12±3.57 288.70±3.38 0.056 290.11±4.08 284.84±4.04 0.360 294.67±3.06 292.97±3.35 0.707

Fat (g/d) 99.08±1.01 98.26±1.02 0.571 99.61±1.10 97.20±1.09 0.120 95.61±1.25 95.67±1.27 0.974 98.76±0.95 98.92±1.07 0.913
Protein (g/d) 89.39±0.91 87.02±0.92 0.068 89.90±1.01 86.30±0.96 0.010 85.85±1.13 83.83±1.10 0.203 88.69±0.86 87.82±0.96 0.499
Fiber (g/d) 23.03±0.26 22.02±0.26 0.007 23.08±0.29 21.96±0.27 0.0001 22.77±0.34 21.76±0.33 0.035 22.85±0.24 22.14±0.27 0.053
Caffeine
(mg/d)

95.03±2.53 103.31±2.75 0.027 95.39±3.04 100.51±2.70 0.005 96.46±3.28 98.66±3.40 0.643 100.04±2.53 99.81±2.67 0.951

Total folate
intake (μg/d)

578.39±6.59 568.26±6.50 0.274 582.64±7.31 564.83±6.85 0.076 560.90±8.04 546.90±8.04 0.222 573.59±6.17 573.46±6.88 0.988

Vitamin B6
(mg/d)

2.02±0.02 1.93±0.00 0.005 2.03±0.02 1.91±0.02 <0.0001 1.96±0.02 1.89±0.02 0.085 2.00±0.01 1.96±0.02 0.202

Vitamin B12
(μg/d)

2.99±0.03 2.91±0.03 0.143 3.00±0.04 2.89±0.03 0.040 2.86±0.04 2.85±0.04 0.774 2.98±0.03 2.93±0.03 0.380

Mg (mg/d) 333.35±3.37 322.25±3.54 0.018 334.98±3.71 319.66±3.41 0.002 325.59±4.20 313.92±4.03 0.045 330.64±3.12 324.85±3.46 0.214
Omega-3
fatty acids
(g/d)

1.76±0.02 1.72±0.02 0.317 1.76±0.02 1.72±0.02 0.300 1.70±0.03 1.71±0.03 0.925 1.76±0.02 1.72±0.02 0.370

DDS 5.41±0.03 5.19±0.03 <0.0001 5.38±0.03 5.22±0.03 0.003 5.37±0.04 5.24±0.04 0.032 5.40±0.03 5.19±0.03 <0.000
DDS in food
groups

                       

Grains 0.84±0.008 0.84±0.008 0.120 0.83±0.009 0.83±0.009 0.645 0.84±0.01 0.82±0.01 0.203 0.83±0.008 0.83±0.008 0.635
Vegetables 1.03±0.009 0.99±0.01 0.006 1.03±0.01 0.99±0.01 0.002 1.01±0.01 0.98±0.01 0.283 1.03±0.009 1.01±0.01 0.058
Fruit 1.49±0.01 1.40±0.01 0.001 1.47±0.01 1.42±0.01 0.046 1.54±0.02 1.46±0.02 0.012 1.50±0.01 1.38±0.01 <0.000
Dairy 0.69±0.01 0.67±0.01 0.178 0.69±0.01 0.67±0.01 0.328 0.69±0.01 0.68±0.01 0.772 0.70±0.01 0.66±0.01 0.013
Meat 1.34±0.01 1.29±0.01 0.006 1.33±0.01 1.29±0.01 0.039 1.29±0.01 1.27±0.01 0.430 1.32±0.01 1.31±0.01 0.457

1 Values are Mean±SE. Nutrients were adjusted for age, sex and total energy intake (kcal). Energy intake was adjusted for age and sex.
2 From independent samples t-test and energy was considered as the absolute amount per day.

Table 4. Crude and multivariable-adjusted odds ratio and 95% confidence interval for various psychosomatic symptoms profiles across
tertiles of dietary diversity score.

Psychosomatic symptoms profiles Tertiles of dietary diversity score P trend1
1 2 3

Psychological        

Crude 1.38 (1.14, 1.66) 1.21(0.99-1.45) 1 (Reference) 0.004

Model 1 1.62 (1.27, 2.06) 1.33 (1.08, 1.65) 1 (Reference) <0.0001

Model 2 1.56 (1.18, 2.05) 1.32 (1.04, 1.67) 1 (Reference) 0.005

Model 3 1.44 (1.06, 1.95) 1.35 (1.04, 1.75) 1 (Reference) 0.029

Gastrointestinal        

Crude 1.33(1.08-1.62) 1.23(1.002-1.51) 1 (Reference) 0.02

Model 1 1.31 (1.01, 1.71) 1.22 (0.97, 1.53) 1 (Reference) 0.090

Model 2 1.27 (0.95, 1.70) 1.18 (0.92, 1.51) 1 (Reference) 0.221

Model 3 1.17 (0.85, 1.60) 1.17 (0.90, 1.53) 1 (Reference) 0.444

Neuro-Skletal        

Crude 1.21 (0.95, 1.55) 1.08 (0.85, 1.38) 1 (Reference) 0.273

Model 1 1.32 (0.97, 1.79) 1.17 (0.89, 1.53) 1 (Reference) 0.198

Model 2 1.32 (0.92, 1.89) 1.18 (0.87, 1.61) 1 (Reference) 0.288

Model 3 1.22 (0.82, 1.80) 1.16 (0.83, 1.63) 1 (Reference) 0.548

Pharyngeal -Respiratory        

Crude 1.39 (1.15, 1.68) 1.29 (1.07, 1.56) 1 (Reference) 0.001

Model 1 1.58 (1.25, 2.01) 1.33 (1.08, 1.63) 1 (Reference) 0.001

Model 2 1.67 (1.28, 2.18) 1.29 (1.02, 1.63) 1 (Reference) 0.001

Model 3 1.54 (1.17, 2.04) 1.27 (1.005, 1.62) 1 (Reference) 0.009

1 From Mantel-Haenszel extension chi-square test.
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Model 1: adjustment was made for age, sex and energy (kcal/d). Model 2: additional adjustment was made for marital status, education,
smoking, physical activity and BMI. Model 3: anti-psychotic medicines, medical condition and stressful life events were additionally
adjusted.
 

Table 5. Crude and multivariable-adjusted odds ratio and 95% confidence interval for various psychosomatic symptoms profiles across
tertiles of dietary diversity score stratified by sex.
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Psychosomatic symptoms profiles Tertiles of dietary diversity score P trend1
1 2 3

Male        

Psychological        

Crude 1.35 (0.99, 1.83) 1.31 (0.97, 1.78) 1 (Reference) 0.102

Model 1 1.33 (0.89, 1.97) 1.28 (0.90, 1.81) 1 (Reference) 0.279

Model 2 1.37 (0.88, 2.12) 1.30 (0.89, 1.91) 1 (Reference) 0.292

Model 3 1.13 (0.69, 1.85) 1.35 (0.88, 2.07) 1 (Reference) 0.344

Gastrointestinal        

Crude 1.47 (1.06, 2.04) 1.34 (0.97, 1.87) 1 (Reference) 0.055

Model 1 1.38 (0.89, 2.14) 1.27 (0.87, 1.84) 1 (Reference) 0.297

Model 2 1.31 (0.82, 2.08) 1.17 (0.78, 1.74) 1 (Reference) 0.502

Model 3 1.10 (0.65, 1.87) 1.20 (0.77, 1.87) 1 (Reference) 0.708

Neuro-Skletal        

Crude 4.53 (1.48, 13.82) 2.16 (0.65, 7.14) 1 (Reference) 0.024

Model 1 0.48 (0.06, 3.52) 0.38 (0.05, 2.48) 1 (Reference) 0.598

Model 2 0.59 (0.04, 8.94) 0.19 (0.01, 3.59) 1 (Reference) 0.528

Model 3 0.92 (0.03, 24.59) 0.25 (0.007, 8.61) 1 (Reference) 0.674

Pharyngeal -Respiratory        

Crude 1.37 (1.01, 1.86) 1.39 (1.03, 1.88) 1 (Reference) 0.050

Model 1 1.37 (0.92, 2.03) 1.41 (1.003, 1.98) 1 (Reference) 0.122

Model 2 1.48 (0.96, 2.29) 1.37 (0.94, 1.99) 1 (Reference) 0.151

Model 3 1.29 (0.81, 2.04) 1.35 (0.91, 2.007) 1 (Reference) 0.305

Female        

Psychological         

Crude 1.32 (1.08, 1.62) 1.23 (1.01, 1.50) 1 (Reference) 0.020

Model 1 1.84 (1.35, 2.50) 1.37 (1.05, 1.79) 1 (Reference) 0.001

Model 2 1.69 (1.18, 2.40) 1.33 (0.98, 1.79) 1 (Reference) 0.013

Model 3 1.73 (1.17, 2.56) 1.36 (0.98, 1.90) 1 (Reference) 0.020

Gastrointestinal        

Crude 1.26 (0.96, 1.64) 1.17 (0.89, 1.52) 1 (Reference) 0.215

Model 1 1.29 (0.93, 1.78) 1.19 (0.90, 1.58) 1 (Reference) 0.274

Model 2 1.27 (0.89, 1.80) 1.24 (0.91, 1.68) 1 (Reference) 0.291

Model 3 1.20 (0.81, 1.77) 1.16 (0.83, 1.62) 1 (Reference) 0.587

Neuro-Skletal        

Crude 1.14 (0.88, 1.46) 1.05 (0.81, 1.35) 1 (Reference) 0.588

Model 1 1.34 (0.98, 1.82) 1.19 (0.91, 1.57) 1 (Reference) 0.169

Model 2 1.32 (0.91, 1.89) 1.21 (0.89, 1.66) 1 (Reference) 0.528

Model 3 1.20 (0.80, 1.78) 1.18 (0.84, 1.65) 1 (Reference) 0.561

Pharyngeal -Respiratory        

Crude 1.42 (1.11, 1.81) 1.24 (0.97, 1.58) 1 (Reference) 0.016

Model 1 1.72 (1.27, 2.31) 1.28 (0.98, 1.66) 1 (Reference) 0.002

Model 2 1.81 (1.29, 2.55) 1.23 (0.92, 1.66) 1 (Reference) 0.003

Model 3 1.75 (1.22, 2.49) 1.21 (0.89, 1.64) 1 (Reference) 0.007

1 From Mantel-Haenszel extension chi-square test.
Model 1: adjustment was made for age, sex and energy (kcal/d). Model 2: additional adjustment was made for marital status, education,
smoking, physical activity and BMI. Model 3: anti-psychotic medicines, medical condition and stressful life events were additionally
adjusted.


