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Abstract

Mental health is influenced by a variety of factors, nutrition being one of the most important. Patients in psychiatric
hospitals are provided with 24-hour care, including meals, and it is known that nutrition affects the well-being of
patients. The intake of micronutrients has been associated with a reduction in depression.

The aim of the study was to evaluate patients' diets in Latvian psycho-neurological hospitals according to the
micronutrient recommendations provided by the Ministry of Health for the nutritional intake of the Latvian population.
All data from the 21 menus provided by three Latvian psycho-neurological hospitals were processed using the Fineli
program. Vitamin (Bj, B2, Bs, B1z and D) and mineral (calcium, iron, iodine, potassium, selenium, and zinc) content was
determined for all menus, providing data on the total daily intake of micronutrients. The amount of potassium, selenium
and zinc statistically significantly exceeded the recommended intake of trace elements for the population of Latvia. The
amount of iron in the menus was found to be higher than that suggested by the national guidelines for men, whereas it
was not statistically significantly different than the amount recommended for women. The amount of iodine in the
menus was statistically significantly below the recommended level for both men and women. Iodine deficiency was
observed in all hospital menus. No significant differences were found in the content of vitamins Bz and B12 for both men
and women, whereas vitamins B1 and Bs exceeded Latvian recommendations for women. All hospital menus contained
inadequate vitamin D levels in comparison to the established recommendations.
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1. Introduction

The World Health Organization's Mental Health and Mental Disorders reports state that the number of people
worldwide who suffer from mental illnesses such as depression, anxiety etc. is growing [1, 2, 3]. Mental health is
influenced by a variety of aspects, from genetic heritage to environmental factors, with nutrition also playing an
important role. Various studies have shown a relationship between diet and mental health, with an emphasis on certain
micronutrients, macronutrients and types of food. [4, 5, 6] However, there is ambiguity in the results of the studies
because of contradictory conclusions. A systematic review of Quirk et al. [7] showed limited or conflicting levels of
evidence of a link between mental health and different diets. Crawford et al. [8], on the other hand, indicated that
depression can be associated with unhealthy diets, which means higher levels of unhealthy food/fast food choices and
intake. Another study found differences in nutritional quality between patients with melancholic and atypical types of
depression [9].

Patients in psychiatric hospitals are provided with 24-hour care, including meals. It is known that nutrition affects the
physical, social and mental well-being of patients, as well as clinical outcomes and hospital stay satisfaction. Most
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hospitalized patients, including psycho-neurological hospital patients, are at risk of malnutrition in hospital [10].
Malnutrition in hospitalized patients is associated with reduced appetite and comorbidity. Loss of appetite may be
associated with chewing and swallowing difficulties [11], anxiety, depression and use of medication. Burgos et al. [12]
point out that patients with neurological conditions are at high risk of micronutrient deficiency.

Studies have confirmed the association between zinc deficiency and the development of depressive symptoms. Styczen
et al. [13] revealed significantly lower zinc levels in patients with depression than in healthy subjects. Another study
reported that the use of vitamin B complex had a positive effect on the reduction of depressive and anxiety symptoms
[14]. Literature indicates that patients with depressive disorders have a need for vitamin D, vitamin Be, iron,
molybdenum and copper [2]. Increases in serum 25(0H) D concentration (2100 nmol/L) resulted in improvements in
the assessment of depression and anxiety [2]. Focker et al. [15] also emphasized that the symptoms of depression can
be improved with vitamin D supplementation.

With the essential role of micronutrients in the diet of psychiatric patients having been confirmed by literature [2], the
aim of the present study was to evaluate patients' diets in Latvian psycho-neurological hospitals according to the
micronutrient recommendations given by the Ministry of Health for the nutritional intake of the Latvian population, as
there is no separate recommendation for psychiatric patients.

2. Material and methods

The study included three Latvian psycho-neurological hospitals which each submitted detailed 7-day diets with
nutritional and energy values. A total of 21 menus were analysed. Hospitals provided four meals per day. The nutritional
and energy values of menus are set by the Latvian Cabinet of Ministers Regulation No 172, and therefore it was
determined that there was no need to analyse these. All data from the received menus was processed using the Fineli
program (www.fineli.fi) on the website of The National Food Composition Database in Finland, which is maintained by
The National Institute for Health and Welfare. Vitamin (B1, Bz, Bs, B12 and D) and mineral (calcium, iron, iodine,
potassium, selenium, and zinc) content was determined for all menus, providing data on total daily intake of
micronutrients, assuming that a patient would eat everything on the menu. MS Excel and IBM SPSS Statistics 22 were
used for data analysis using descriptive statistical methods (mean, minimum/maximum and standard deviation). To
determine statistically significant differences, a p value was used where p<0.05 is considered statistically significant.

3. Results and discussion

The results displayed in Table 1 showed that the amount of potassium, selenium and zinc statistically significantly
exceeded the recommended intake of trace elements for the population of Latvia. However, none of the mineral amounts
exceeded the tolerable upper intake levels specified by the European Food Safety Authority (EFSA). The sources of
potassium in the menus included potatoes, carrots, zucchini, dairy products, chicken, bread and grains. Main sources of
zinc were cheese, eggs, chicken, liver and grains (rice, wheat and rye). Sources of selenium were eggs, cheese, chicken
and fish products. The results pose the question of whether the amounts discovered should be considered beneficial.
Comai et al. [16] stated that higher levels of zinc in blood was linked to personality disorders. It shows that increased
micronutrient content cannot always be considered as favourable. However, Li et al. [17] concluded in their study that
intake of micronutrients such as zinc, iron, copper and selenium was associated with a reduction in depression.
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Table 1 The dietary reference intakes of micronutrients in Latvia and their contents in psychiatric patients' diets

Recommended Amount of
) ) dietary intakes in micronutrients in Mean amount
Micronutrients Latvia patients’ diet per day (SD) p-value
Female Male Min Max
Minerals
Calcium, mg 800 800 410.5 1062.7 779.3 (295.6) p>0.05
p>0.05 (female)
Iron, mg 15 9 11.5 20.9 14.4 (2.3)
p<0.05 (male)
Iodine, pg 200 200 137.7 248.1 181.3 (26.6) p<0.05
Potassium, mg 3300 3500 2546.9 4719.4 3541.2 (516.9) p<0.05
Selenium, pg 50 60 49.2 98.5 74.5 (15.3) p<0.05
Zinc, mg 7 9 10.2 16.8 13.3 (1.8) p<0.05
Vitamins
. . p<0.05 (female)
Vitamin Bi1, mg 1.1 1.4 0.9 2.2 1.6 (0.3)
p>0.05 (male)
Vitamin Bz, mg 1.5 1.5 1.1 3.2 1.7 (0.5) p>0.05
. . p<0.05 (female)
Vitamin Bs, mg 1.3 1.5 1.4 2.3 1.7 (0.3)
p>0.05 (male)
Vitamin Biz, pg 2.0 2.0 1.9 16.1 5.0 (6.6) p>0.05
Vitamin D, pug 10 10 1.0 9.8 3.3(2.8) p<0.05

Calcium in patients' diets is not statistically significantly different from the recommended dose. The highest intake of
calcium per day was observed at one hospital with a wide range of dairy products on the menu - cheese, yogurt and
milk. However, this amount of calcium intake does not exceed the tolerable upper level.

The amount of iron in the menus was found to be higher than that suggested by the national guidelines for men, whereas
it was not statistically significantly different than the amount recommended for women. The main sources of iron in
hospitals were wheat, rice, pearl barley, buckwheat, beans, liver and meat products. The maximum iron intake at one
hospital was related to the amount of liver products in the diet on that day. Theoretically, the required iron content in
the menus was reached, but further studies on iron assimilation would be needed in the future. It should be noted that
plant products contain non-heme iron, which is more sensitive to nutrients such as phytate, calcium and dietary fibre,
which inhibit iron absorption [18]

The amount of iodine in the menus was statistically significantly below the recommended level for both men and
women. lodine deficiency was observed in all hospital menus. The main sources of iodine in hospitals were potatoes,
bread, eggs, cheese and grits, but this was not enough to provide the necessary recommendations. lodine deficiency is
characteristic of the entire population of the Latvian region [19] and a public health problem worldwide [20]. The salt
content of all hospitals’ menus was higher than 5 g per day and, moreover, was not iodized, which could explain the lack
of iodine compared to the recommendations. However, the lowest amount of iodine in the diet was 137.7 pg, which is a
sufficiently high concentration compared to the daily amount of iodine that can cause goiter (<50 ug/day) [21].

Analysing the content of B vitamins in menus of psycho-neurological hospitals, it was concluded that no significant
differences were found in the content of vitamins B2 and Biz for both men and women, whereas vitamins B1 and Bes
exceeded Latvian recommendations for women. However, vitamins B1 and Bs did not exceed the tolerable upper intake
levels set by the EFSA. B vitamins are important for brain health in all age groups. Optimal B vitamins are linked to
improved cognitive health during aging, as B vitamin deficiency is a major cause of neurological disorders and
disabilities worldwide [22]. It has been reported in the literature that isolated vitamin Bz deficiency is rare, but may be
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related to the use of cyclic antidepressants which affect vitamin Bz absorption and reduce bioavailability [23]. This
means that psychiatric patients may be at risk of vitamin B2 deficiency.

All hospital menus contained inadequate vitamin D levels in comparison to the established recommendations. The
maximum vitamin D content was provided on days when fish products were on the menu. Vitamin D is present in eggs,
butter and cheese, but incorporating these products in the diet cannot provide the required amount of vitamin D. It is
known that psychiatric patients are at greater risk of vitamin D deficiency if the amount of time spent in hospital is
prolonged. McCue et al. [24] indicated that a large proportion of psychiatric patients suffered from vitamin D deficiency;
therefore, all psychiatric patients should be screened for vitamin D deficiency.

4., Conclusion

The overall results showed that the situation regarding nutrition for psychiatric patients was not critical, but it would
require improvements to the dietary content of the menus, focusing on certain aspects such as vitamin D, iodine, etc.

Further research is needed on this matter.
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