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Abstract

Objectives: To examine the dietary intake of both inpatients and outpatients with
schizophrenia in the Portuguese population as a potential key contributing factor to the
poor physical health profiles, and understand the relationship of diet quality to other
lifestyle factors. Methods: Participants of this cross-sectional study completed a semi
guantitative food frequency questionnaire. Diet quality was determined by adherence to
the Mediterranean Diet. In addition participants completed the International Physical
Activity Questionnaire- Short Form and Pittsburgh Sleep Quality Index. Tobacco
smoking was assessed through a series of general questions. Results: A total of 100
patients (50% inpatients and 28% female) with schizophrenia were included in the final
analysis. Patients reported a high consumption of caffeine, while deficits were evident
for fibre and folate intakes, when compared to the European Food Safety Authority
recommendations. Both inpatients and outpatients reported poor to moderate diet
quality. Smokers reported poorer diet quality when compared to non-smokers (p <
0.001). Conclusions: Characteristics of dietary intake should be considered in further

lifestyle interventions, in order to improve physical health of this population.
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schizophrenia



1. Introduction

People with schizophrenia present two to three times higher rates of mortality when
compared with general population (1-4). While a proportion of the excess of mortality is
caused by suicide, the majority is related to natural causes (1). People with
schizophrenia are at a more than fourfold increased risk for abdominal obesity (odds
ratio [OR] of risk = 4.43), and more than double the risk of low HDL cholesterol (OR =
2.35), metabolic syndrome (OR = 2.35) and hypertriglyceridemia (OR = 2.73), and finally,
almost twice the risk (by odds) for diabetes (OR = 1.99) and hypertension (OR = 1.36),
when compared with general population (5). The association of these comorbidities and
schizophrenia is a complex interplay between lifestyle-related factors, illness related
factors (e.g., negative symptoms), and also effects of psychotropic medication treatment.
Psychotropic medication treatment is associated with several metabolic side effects
namely, weight gain, glucose intolerance, leptin and insulin resistance, dyslipidemia and
alterations of cardiac function (6, 7).

Concerning lifestyle-related factors, people with schizophrenia have unhealthy lifestyle
behaviours, including lack of physical activity (PA) (8-10), poor sleep quality (11, 12),
high rates of tobacco smoking (13-15), alcohol consumption and substances abuse (16)
and poor diet quality (16-19). In this population, dietary habits are generally characterized
by a high intake total energy, saturated fat, sugar (20) and low intake of fibre, fruit and
vegetables (16, 18, 21, 22).

Although there is a consensus regarding the influence of low socioeconomic status (23,
24), data on smoking behaviours and adherence to a healthy dietary pattern, remain
inconsistent in people with schizophrenia (17). Moreover, differences between inpatients
and outpatients have been unexplored. There is an increasing body of evidence
concerning the influence of antipsychotic treatment in increase hunger and decrease
satiety (25, 26). Specifically, second-generation antipsychotics are associated with an
increase in appetite and food intake that can contribute to weight gain (27, 28).

Additionally, adverse eating styles including disordered eating habits, fast-eating



syndrome, and increased consumption of junk food and low food literacy have also been
observed (25, 26, 29). Concerning that, and due to the role of healthy diet on weight lost,
insulin resistance, dyslipidemia and hypertension (30-32), traditional dietary patterns
with proven benefits on health may be recommended for people with mental illness (33).
A better understanding of the characteristics of dietary patterns in people with
schizophrenia revealed great importance because diet are major and modifiable cause
of cardiovascular disease (17). Furthermore, interventions targeting dietary patterns in
people with schizophrenia could offer a greater benefit if synergetic effects can be
detected in relation to metabolic syndrome-related conditions. Therefore, the current
study has three major aims: i) assess the dietary intake of people with schizophrenia in
a Portuguese population, comparing between treatment setting (inpatients and
outpatients), ii) determine adherence to the Mediterranean diet, specifically analysing
the difference between treatment setting (i.e., inpatients and outpatients), and iii) explore
potential relationships between adherence to Mediterranean diet and lifestyle-related

factors (PA, tobacco smoking and sleep quality).

2. Materials and methods

2.1. Study design: participants and procedures

The study was planned and implemented using the guidelines of the Strengthening the
Reporting of Observational Studies in Nutritional Epidemiology (STROBE-nut)
Statement (34). People diagnosed with schizophrenia from seven psychiatric centres,
located in the northern region of Portugal, were invited to participate. Inclusion criteria
were: (i) 18 years of age or older, and (ii) stabilised on psychotropic medication, defined
as no medication changes within the last month. Exclusion criteria included: (i) an
inability to provide informed consent, (ii) an inability to speak Portuguese, (iii) an inability
to concentrate for at least 20 minutes (as determined by the treating psychiatrist), (iv)

diagnosed with a neurological disorder, or (v) diagnosis of substance abuse or



dependence in the previous six months. Psychiatric diagnosis of the participants was
based on the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (35) criteria
and was determined by treating psychiatrists. The study procedure was approved by the
Faculty Ethics Committee (CEFADE 13.2014) and by each one of the seven psychiatric

centres. All participants provided written informed consent.

2.2. Instruments

2.2.1. Sociodemographic

Socio-demographic details (e.g., age, educational level, current antipsychotic
medication) and anthropometric measures (i.e., weight, height and waist circumference)
were taken. Current antipsychotic medication was recorded for each participant and
converted into a daily equivalent dosage of chlorpromazine (36). Weight was measured
to the nearest 0.1 kg using a Tanita scale (BC-418MA, Tanita Corporation, Tokyo,
Japan). Height was measured to the nearest 0.1 cm using a portable stadiometer (Siber
Hegner). Waist circumference was taken horizontally at the halfway point between the
patients’ lowest rib and top of the iliac crest. Waist circumference was classified in ideal
or in increased risks, according to Alberti et al. (37). In all procedures, participants wore
light clothing with shoes removed. Body mass index (BMI) (kg/m?) was calculated and
classified according to the World Health Organisation (38) categories of underweight,

normal, overweight or obese (class |, Il or III).

2.2.2. Dietary intake assessment

Dietary intake was recorded using a semi quantitative food frequency questionnaire
(FFQ) of the previous 12 months, designed according to Willett (39) and adapted to
include a variety of typical Portuguese food items (40). The FFQ comprises 86 food items
or beverage categories, with a frequency section with nine possible responses (i.e.,
never to six or more times per day). Two previous studies have used the FFQ to assess

the dietary intake in people with schizophrenia (22, 41). Food Processor Plus Software



(ESHA Research, Salem, Oregon) was used based on values from the US Department
of Agriculture. Values for typical Portuguese foods were computed using the Portuguese
Tables of Food Composition (42). Nutrient intake data were obtained by multiplying the
frequency of consumption of each food item by the nutrient content of the specified

portion size, with once a day equal to one.

Adherence to the Mediterranean diet was determined according to the method
developed by Trichopoulou et al. (43), and revised to include fish intake (44). Each of
the nine components was assigned a value of 0 or 1, using sex-specific median as the
cut-off. For beneficial components (i.e., vegetables, legumes, fruits and nuts, cereal, and
fish), value of 0 was assigned when consumption was below the median and value of 1
was assigned when consumption was at or above the median. For components
presumed to be detrimental (i.e., meat, poultry, and dairy products), a value of 0 was
assigned when consumption was at or above the median and a value of 1 was assigned
when consumption was below the median. For alcohol, a value of 1 was assigned when
consumption ranged between 5 and 25 g per day for women, and when consumption
ranged between 10 and 50 g per day for men. For fat intake, the ratio of monounsaturated
lipids to saturated lipids was used. Thus, the total Mediterranean diet score (MDS)

ranged from 0 (minimal adherence to Mediterranean diet) to 9 (maximal adherence).

Estimated energy requirement (EER) was calculated for each subject using the Schofield
equation (45) to determine basal metabolic rate (BMR) based on age, sex and weight,
utilising adjusted body weight where appropriate (46). Each individuals BMR was then
multiplied by a physical activity level to determine the EER (47). To assess for
implausible data, the Goldberg et al. (1991) cut-off was utilised, with an estimated energy

intake (EEI)/BMR ratio of <0.9 considered to be underreporting (48).



For males and females, the average daily intakes of energy, macro- and selected micro
nutrients were compared to the follow references values: European Food Safety

Authority (49), Babor et al. (50), and European Food Safety Authority (51).

2.2.3. Lifestyle-related factors

Moderate to vigorous PA [MVPA (min/week)] was determined using the Portuguese
version of the Short-Form International Physical Activity Questionnaire (IPAQ-SF) (52).
A cut-off 2 150 minutes of MVPA per week discriminate between patients that follows the
public health recommendation for adults (53).

Sleep quality was measured with the Portuguese version of Pittsburgh Sleep Quality
Index (PSQI) (54). A global PSQI score higher than 5 indicates clinical levels of sleep
disturbances (55), which represents poor sleep quality.

Tobacco smoking was assessed by two verbal questions from the investigator; (i) does
the patient smoke, and (if the patient did smoke) (i) how many cigarettes the patient

smoked per day.

2.3. Statistical analysis

Demographic and clinical characteristics of the sample were expressed as either means
and standard deviations or proportions, depending on the data type. Data were tested
for normality using the Kolmogorov-Smirnov or Shapiro-Wilk test. Independent sample t-
test was used to calculate the difference between energy intake and calculated energy
requirement, and the average daily intakes between inpatients and outpatients. Mann—
Whitney U-test was used to calculate the difference between caffeine consumption in
smokers and non-smokers. For categorical variables, chi-square test was performed to
identify differences between lifestyle-related factors. Statistical significance was set at p

< 0.05. SPSS version 24.0 was used in all analyses (Chicago, IL, USA).

3. Results



3.1. Sample characteristics

A total of 115 Portuguese patients with a DSM-5 (35) diagnosis of schizophrenia were
initially included in the analysis. A total of 15 (13.04%) patients were considered to be
reporting implausible data (EI/BMR ratio of <0.9), and consequently were excluded from
the analysis. The final sample characteristics are presented in table 1. Results shows
that 50% of the sample were inpatients, 46% had elementary level of education and 24%
were employed. Regarding anthropometric characteristics, only 22% presented a normal
weight, and 26% an ideal waist circumference. There were significant differences in age,
employment and weight between inpatients and outpatients. Inpatients were older (p=
<0.001), more likely to be with employment (p= 0.02) and had a lower bodyweight (p=

0.03), however BMI was not significantly different.

INSERT TABLE 1

3.2. Average daily intakes

Average daily intakes of energy, macro- and selected micro-essential nutrients and
reference values for the total sample, inpatients and outpatients are presented in table
2. The total sample was in line with reference values for energy, macronutrients and
macronutrient subgroups, and the majority of micronutrients. Fibre intake was
significantly lower, and caffeine intake was significantly higher than the reference values.
There were statistical trends to significance for inadequate pantothenic acid and folate
intakes. Outpatients reported significantly higher intakes of energy, proteins, fat, and the

majority of the vitamins, compared to inpatients.

INSERT TABLE 2

3.3. Adherence to Mediterranean diet



The consumption of each of the 9 components of the Mediterranean diet, for total
sample, and the difference of food components between inpatients and outpatients are
presented on table 3. Mean MDS score was 4.33, representing low to moderate
adherence to the Mediterranean Diet. No significant difference was found in mean MDS
scores between inpatients and outpatients. Although statistical differences were found in
the meat and meat products subgroup (109.69 *+ 41.90; 132.81 + 46.59, respectively)

and fruits and nuts subgroup (186.62 + 107.83; 256.62 + 128.30, respectively).

INSERT TABLE 3

3.4. Lifestyle-related factors

Finally, regarding lifestyle-related factors, total score MDS was significantly higher in
non-smokers (5.20 + 1.18), compared with smokers (3.86 + 1.67) (Z= -4.05; p<0.001,
n*= 0.152). Additionally, results showed that caffeine consumption in non-smokers
(56.84 + 47.65 mg/day) is significantly lower compared with smokers (104.22 + 48.57
mg/day) (Z = -3.62 p<0.001). No significant differences were found between good (4.41
+1.78) and poor sleepers (4.26 + 1.54) (p= 0.46; n?= 0.002). Due to the small number of
patients (8%) that follow the public health recommendations of MVPA per week (53)

comparative analyses were not performed on PA behaviour.

4. Discussion

To the authors’ knowledge, the present study is the first to analyse dietary patterns in
Portuguese people with schizophrenia and to compare the difference in quality of diet
between inpatients and outpatients with schizophrenia. Demographic characteristics of
the participants showed higher rates of both elementary education level and
unemployment. These factors could be barriers in achieving adequate dietary intakes,

since socioeconomic status is associated with poor diet in people with schizophrenia (23,



24). More specifically, in this population low socioeconomic status could be driving
unhealthy and un-varied dietary intake, providing easy access to fast food and pre-
prepared convenience foods (22). Anthropometric characteristics revealed that only a
small number of participants presents a normal weight status as well as an ideal waist
circumference, values that are consistent with the literature (56). Several factors can
justify this situation, namely, adverse effect of antipsychotic medication (56-58),
psychological factors (59-61) and unhealthy lifestyle (10, 12, 13, 17). Antipsychotic
medication can increase hunger and decrease satiety (25, 26). Specifically the effects of
second generation of antipsychotic medication on appetite and energy intake are likely
key driving factors for elevated weight and waist circumference in people with
schizophrenia (62). Furthermore, other medications (i.e., mood stabilizers and
antidepressants) can also contribute to weight gain, and adversely affect lipid and
glucose metabolism (63). Psychosocial factors have influence on the aetiology of obesity
in people with schizophrenia by restricting food choices and decreasing caloric
expenditure (59). Together with low education and high rates of unemployment, negative
discrimination and social isolation could limit opportunities for access to healthier food

and adopt adequate PA behaviours (59, 60, 64).

In the present study, participants reported less energy intake that the calculated for
energy requirement. In general population, under-reporting of dietary intake is a common
problem in nutritional research and has been observed to persist across diet assessment
methods (e.g., FFQ, 24 h recalls, food records) (65-68). Several determinants are
associated with underreporting of energy intake, namely gender, older age, weight status
and smoking. In addition, desired response behaviour or minimizing existing problems,
as with alcohol consumption, for instance, cannot be excluded. In schizophrenia there is
a lack of evidence regarding this problem. Given the cognitive, memory and motivational
challenges in schizophrenia it is possible that under-reporting could be a significant

issue. Identifying the determinants associated with under-reporting of dietary intake in



people with schizophrenia may help to facilitate the adjustment of dietary assessment
methods and the development of correction methods. Additionally, preliminary evidence
(28, 69, 70) has found that people with schizophrenia receiving antipsychotic medication
have a reduced basal metabolic rate, suggesting that current formulas over estimate
energy requirements. Further studies need to investigate this and develop modified
formulas specific to this population if indicated.

In the total sample, mean fibre intake was significantly lower than recommended, while
trends to statistical significance were present for inadequate folate and pantothenic acid
intakes. These results are consistent with the greater literature (17, 22, 71). Regarding
the values for total fat, participants reported an adequate consumption. However, in the
literature inconsistencies in the results were found. On the one hand some studies (16,
41, 72, 73) demonstrated that total fat intake was higher in patients compared with
controls. One study (22) demonstrated that total fat intake was lower in patients
compared with controls. In contrast, other studies (18, 21, 23-25) reported non difference
between patients and control groups for fat intake. In the present study, participants
showed deficits in vitamin B9 (folate), which is consistent with a meta-analyses study in
long-term schizophrenia (74). The lack of comparative studies for some nutrients, and
the inconsistencies demonstrated for others nutrients reveals the need for more research
in this field.

Finally, higher consumption of caffeine was reported in the present study. These results
are well established in the literature, which reveals that both inpatients and outpatients
with schizophrenia presented higher caffeine consumption compared with the general
population (75, 76). Since caffeine consumption is associated with tobacco smoking (77,
78), findings of the present study are consistent with the literature, showing that caffeine
consumption in non-smokers was significantly lower compared with smokers. According
to Arrojo-Romero, Armas Barbazan (79), even after controlled for confounders, smoking
was strongly and consistently associated with caffeine use and high caffeine use in both

inpatients and outpatients with schizophrenia. In fact, tobacco smoking is associated with



an induction of caffeine metabolism, and smokers tend to need two to three times more
caffeine than non-smokers to reach the same plasma caffeine levels (80).

Despite the difference between inpatients and outpatients in some components of
Mediterranean diet, the total score was similar, both presented a mean score of 4 that
represents low to moderate adherence. Outpatients could have less structured time,
increased opportunities to sleep, and miss meals resulting in lower dietary intake (22).
On the other hand in inpatient conditions, the hospital environment naturally influenced
the patients’ nutrition and eating habits and therefore dietary intake could be more easily
supervised.

It is conceivable that inpatients should consume a high quality diet, however while there
are nutrition policies particularly targeting undernutrition in the general hospital, there is
currently no specific nutrition standards targeted to the needs of mental health inpatients
in Portugal. In addition, inpatients may have leave available allowing access to external
food, which is often takeaway and other convenience options, and regular access to
vending machines on the wards containing predominantly discretionary foods such as
chips, soft drinks and sweets. Specific inpatient nutrition standards and vending machine
policies appear necessary to improve the cardiometabolic health of mental health

inpatients.

Concerning unhealthy lifestyles, in the present study, results showed that total minutes
of MVPA per week were lower than public health recommendations of 150 minutes. This
situation has already has been reported in previous study (8). Regarding sleep quality,
more than a half of the sample were considered as poor sleepers, consistently with Cohrs
(11) that indicated that 30 to 80% of people with schizophrenia present with sleep
disturbances. Finally, consistently with the literature, high rates of tobacco smoking were
reported (13-15).

Non-smokers reported a higher adherence to Mediterranean diet, compared with

smokers. These results are consistent with previously published studies (18, 81).



According to Bobes, Arango (81), smokers’ patients were more likely to use salt,
saturated fat and were less likely to follow a high-fibre and low-caloric diet. Is important
to note that the relationship between MDS and PA was not possible to explore, due to
the small sample size and the low MVPA levels of the participants. Regarding the
importance of both health behaviours (i.e., diet and PA) for physical and mental

conditions of people with schizophrenia, future studies should explore this interaction.

4.1. Limitations and strengths of the study

The strengths of this study include the comprehensive approach to evaluating and
reporting dietary intake in people with schizophrenia, which is a clear limitation in
previous studies (82). Assessing dietary patterns in people with schizophrenia presents
a challenge given the common cognitive barriers. FFQ’s represent a subjective and
retrospective method, for that reason misreporting of portion size, food type and
preparation methods occurs. According to Henderson, Borba (22), people with
schizophrenia presents higher risk for misreporting. This highlights the need for a valid
assessment method for assessing dietary intake in people with schizophrenia and other
mental disorders (83). Despite this limitation, it is commonly used in people with
schizophrenia (22-24, 41, 73, 84) as more accurate measures such as doubly-labelled
water, nutritional biomarkers or weighed-food records are not considered feasible.

The FFQ does not account for nutritional supplements and therefore the nutrient intakes
displayed in the tables may not be a true indication of overall intake but do demonstrate
rates of dietary adequacy.

Given the cross-sectional study design, the results of this study should be interpreted
carefully. The relationship between smoking and diet quality and caffeine consumptions
requires further investigation. Longitudinal studies, assessing dietary intake at multiple

time points, are required and may assist in gaining additional information about the



contribution of dietary intake in symptomatology and in lifestyle behaviours in this

population.

4.2. Study implications for the Portuguese reality
As dietary patterns could be a therapeutic target for metabolic abnormalities in patients
with schizophrenia (17), a clear description of dietary intake will help determine
intervention targets. Due to the limited literature concerning dietary practices and
nutritional requirements in people with schizophrenia, the present findings could be
important for clinical practice. The results found in this study revealed that people with
schizophrenia need counselling concerning dietary intake, namely regarding caffeine
consumption, energy intake, fibre and folate. At the same time intervention targets should
also focus on better dietary pattern, for example increase the consumptions of fruit,
vegetables and wholegrains, as well as in the reduction of processed and sweetened
foods. Therefore, the results suggested that dietary and PA interventions targeting
weight management, cardiometabolic health, diet quality, sedentary behaviour and
cardiorespiratory fitness should be included in this population. To ensure the
effectiveness of these interventions, the integration of dietitians and PA professionals
(with experience in mental iliness) into multidisciplinary mental health teams should be
considered. Dedicated, expert clinicians delivering the interventions have the greatest

impact on cardiometabolic health in mental iliness (83).

5. Conclusion

People experiencing schizophrenia have low to moderate dietary quality in both inpatient
and outpatient settings in Portugal likely contributing to the high rates of cardiometabolic
complications. In addition, the high intake of caffeine and suboptimal intakes of fibre and

folate present specific intervention targets. Incorporating nutrition interventions in both



the inpatient and outpatient mental health services in Portugal may assist in improving

poor physical health status of people with schizophrenia.
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Table 1. Demographic, anthropometric, clinical and lifestyle characteristics of people with

schizophrenia (n=100).

Total sample

Inpatients (n=50)

Outpatients (n= 50)

Variables M + SD M + SD M + SD P
Age (years) 44.57 £ 9.68 47.67 £10.19 41.48+8.14 <0.001f
Sex

Female (%) 28% 28% 28% 1.00*

Employment situation
With employment (%) 24% 34% 14% 0.02*

Educational level
Primary school (%) 17% 26% 8%

Elementary school (%) 46% 50% 42%
High school (%) 28% 12% 44%
University education (%) 9% 12% 6%

Weight (kg) 80.92 +£17.12 77.24 +12.42 84.62 £ 20.26 0.03**

BMI (kg/m?) 28.95 + 5.67 28.29 £ 9.93 29.61 £ 6.33 0.25**

Weight status
Underweight (%) 2% 0% 1%

Normal weight (%) 22% 26% 18%
Overweight (%) 32% 38% 26%
Obesity class | (%) 29% 26% 32%
Obesity class 1l (%) 12% 6% 18%
Obesity class 1l (%) 3% 4% 2%

Waist circumference (cm) 99.62 + 16.70 96.68 + 17.06 102.56 + 15.98 0.12t
Ideal (%) 26% 32% 20% 0.18*
Increased risks

Male >94 cm (%) 53% 67% 80% 0.18*
Female = 80 cm (%) 21% 71% 79% 0.67*

Chlorpromazine equivalent dose 573.38 £537.58  623.70 £ 652.99 523.08 + 390.24 0.87t

(mg/day)

Antipsychotic medication
No antipsychotic (%) 5% 8% 2%

Monotherapy first-generation (%) 5% 2% 8%
Monotherapy second-generation (%) 31% 24% 38%
Combination of antipsychotics
First-generation (%) 11% 14% 8%
Second-generation (%) 17% 6% 28%
First- and second generation (%) 31% 46% 16%

MVPA (min/week) 42.07 £ 55.64 42.60 £ 56.60 41.54 £ 55.24 0.60t
> 150 minutes PA per week (%) 5% 2% 8% 0.17*

Sleep quality global score 79+41 8.0+4.28 7.92+4.00 0.89f
Poor sleepers (%) 57% 56% 58% 0.84*

Smokers (%) 65% 74% 56% 0.06*
Cigarettes per day 10.4 £10.8 99+9.2 11.00 £ 12.30 0.68f

SD = standard deviation; mg/day = milligram per day; BMI = body mass index; MVPA = moderate to vigorous

physical activity; PA = physical activity.

1 Mann-Whitney test



* Chi-square test
** Independent sample t-test



Table 2. Average daily intakes of energy, macro- and selected micro nutrients for the study participants.

Total sample Reference value Inpatients Outpatients
M £ SD P M £ SD M £ SD P
Energy intake, kcal/day 2130.3+433.2 1791 to 2221 (i) © 2020.1+361.9  2240.5+472.6 0.01
1 ¢
Protein, g/day 98.9+23.5 60070 () 92.9+21.1 104.9 + 24 0.01
Total carbohydrates, g/day 272.3+59.1 262.0 +54.8 282.7 £62.0 0.08
%El 49 45-60 © 50 48 '
Sugar, g/day 1116 +38.4 104.4 + 35.9 118.8 + 39.7 0.06
Complex Carbohydrate, g/day 85.3+21.9 80.7 + 18.4 89.9+24.1 0.35
Fibre, g/day 216+6.6 25 ¢ <0.001 20.3+5.9 229+7.0 0.05
Cholesterol, mg/day 317.5+106.6 291.3 +100.2 343.6 + 107.3 0.02
Total fats, g/day 74.2 +19.7 68.8 +14.3 79.5+229 0.006
%EIl 31 20-35°¢ 30 31 ’
Saturated fats, g/day 226+7.0 21.1+54 242 +8.1 0.03
%EI 9 <10°¢ 9 10 ’
Trans fat g/day 1.0+x04 1.0+x04 1.0+x04
%EI| <1 <]°¢ <1 <1
Monounsaturated fats, g/day 32692 305+6.4 34.8+11.0 0.02
Polyunsaturated fats, g/day 125+3.6 11.3+29 13.7+3.8 0.001
Omega 3 1.3+x04 1.2+04 1.4+£04 0.05
EPA + DHA 0.396 0.250°¢ 0.366 0.425 0.29
ALA 1.4 05°¢ 1.5 14 0.20
Omega 6/0mega 3 ratio 71 71 711
Caffeine, mg/day 876.4 £531.1 400 © <0.001  886.7 +487.2 866.1 + 576.4 0.85
Alcohol, g/day 04+13 <10 to < 20 (i) ¢ 03+1.0 06+15 0.21
Vitamin A, RE pg/day 1791.6 £919.7 650 to 750 (i) ? 1769.4 +826.3  1813.8 + 1012.5 0.81
Vitamin B1 (Thiamine), mg/day 1.7+04 0.12 1.7+0.3 1.8+04 0.04
Vitamin B2 (Riboflavin), mg/day 21+0.6 162 20+0.5 23107 0.04
Vitamin B3 (Niacin), mg/day 23.7+5.7 162 223+49 25.1+6.1 0.01




Vitamin B5 (Pantothenic acid), mg/day
Vitamin B6, mg/day
Vitamin B9 (Folate), pg/day
Vitamin B12, ug/day
Vitamin C, mg/day

Vitamin D, yg/day

Calcium, mg/day

Iron, mg/day

Magnesium, mg/day
Sodium, mg/day
Phosphorous, mg/day
Potassium, mg/day

Zinc, mg/day

48=+12
22+0.6
310.0 +105.0
10.5+5.9
118.2+45.9
39+20
920 + 382
15.3+3.8
312.0+79.9
2071.9 £ 630.6
1398.1 £ 377.8
3427.7 + 930
12.1+3.2

5b
1.6 to 1.7 (i) @
330
4.0°
95 to 110 (i) @

950 2
11to0 16 () @
300 to 350 (i) °
2000 ©
550 b
3500 °
7.5-12.7 ¢

0.06

0.06

0.44

0.44

46+0.9
20+05
290.3+£92.5
195+5.3
103.7 £ 34.0
43+20
853.9+264.4
145+ 34
285.5 £65.5
1850.6 + 430.4
1287.3 £ 293.9
3145.9£672.9
11.2+27

50x14
24+07
329.6 +113.8
11.6+6.4
132.7+51.8
3.5+1.86
986.3 + 464.4
16.0+4.1
338.5+84.6
2293.2+719.9
1508.8 +420.7
3709.5 + 1064.3
13.1+3.4

0.09
<0.001
0.06
0.08
0.001
0.03
0.08
0.05
0.001
<0.001
0.003
0.002
0.003

(i) Range for women and men; El = energy intake; RE = retinol activity equivalents. @ Rl — reference intake;
b Al — adequate intake; ¢ European Food Safety Authority (49); 9 Babor et al. (50); ¢ European Food Safety Authority (51)



outpatients.

A W N

Table 3. Components of the MDS, for total sample, and the difference between inpatients and

Components of the Total sample Inpatients Outpatients 2
MDS (g/day) M + SD M + SD M + SD P n
Fish 66.12 + 36.70 62.14 + 33.37 70.10 £ 39.69 0.32 0.012
Meat and meat products 121.25 + 45.59 109.69 + 41.90 132.81 + 46.59 0.002 0.065
Dairy products 382.22 + 267.13 | 364.06 £ 191.03 400.38 + 327.12 0.46 0.005
Legumes 43.75 + 40.42 46.83 + 34.37 40.68 + 45.82 0.06 0.006
Vegetables 123.32 £ 79.33 113.72 + 70.98 132.93 + 86.53 0.28 0.015
Cereals 296.91 + 79.80 281.89 +53.42 311.94 +97.73 0.14 0.036
Fruits and nuts 221.62 +123.04 | 186.62 + 107.83 256.62 + 128.30 0.001 0.082
Ethanol 0.42+1.25 0.27 £ 0.96 0.58 + 1.48 0.17 0.016
Ratio of monounsaturated

fatty acids to saturated 1.48 £0.28 1.48 £ 0.27 1.48 £ 0.30 0.83 0.000
fatty acids

Total score MDS 4.33+1.64 4.18+1.45 4.48 +1.82 0.21 0.008

5

6 M = mean; SD = standard deviation; MDS = Mediterranean Diet Score
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