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Summary

Aim. The aim of the research was to check whether, and to what extent, dietary changes 
affect the selected indicators of health, including well-being.

Material and methods. The study, lasting 3 years, included 52 chronically mentally ill 
people. Hand grip strength (HGS) measurements ‟before” and ‟after” feeding adjustments 
were performed using a SaehanTM pear dynamometer, blood pressure measurements were 
made using an Omron blood pressure monitor. Well-being was assessed using the UMACL 
Adjective Mood Scale. Based on the analysis of medical records, the study also included: the 
number of infections of the upper respiratory tract, the number of autoaggressive/aggressive 
behaviors and the frequency of stay of extremely offensive/agitated residents in the hospital.

Results. The dietary changes were reflected in the increased value of the hand grip strength 
(especially in women), lowered or normalized blood pressure to normal or recommended 
values, lowered tension arousal, accompanied by an increase in energetic arousal and hedonic 
tone (translating into improved well-being and mood), and a decrease in the number of episodes 
of aggression/self-aggression and associated hospitalizations.

Conclusions. The dietary changes resulted in an improvement in the tested parameters as 
well as in reduction in the amount of food wasted by the residents. There was also a decrease 
in the number of catarrh of the upper respiratory tract, which reduced the overall number and 
quantity of prescribed drugs.
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Introduction

Changing the nutrition pattern may, and should, be one of the approaches influ-
encing the well-being of chronically ill people, including those with mental disorders, 
particularly that causal relationships between diet composition, the health status and 
well-being have already been demonstrated. Such relationships have been described 
both by other [e.g., 1, 2] and the present authors, the latter having published their 
results in Psychiatria Polska [3, 4]

For the patients with mental disorders, it is important that their diet be balanced, not 
only in its energy content and nutritive value, but also in terms of its health-promoting 
features which underpin the correct nourishment status, assist pharmacotherapy, and 
enhance the health status and mood. This part of the study was aimed at assessing 
effects of the accepted diet modification and nutritional supervision on selected indi-
cators of the health status of psychiatric patients residing in a 24-h Nursing Home for 
the chronically mentally ill.

Material and methods

52 people participated in the research conducted over 3 years. Ultimately, the group 
consisted of 18 women aged 45–80 (64 ± 10.2), and 34 men aged 27–80 (59.2 ± 12.5), 
residents of a 24-h Nursing Home for chronic psychiatric patients, for at least 4 years. 
The consent to conduct the research was obtained from Regional Chambers of Physi-
cians’ Bioethical Commission in Szczecin (No. 14/KB/V/2013). Details of the study, 
data collection, nutrition education, diet modification and supervision were described 
in Part 1 of the study [3]. The limitation of the study was the size of the groups, which 
resulted from the current number of residents of the Nursing Home, and no possibility 
of creating a control group.

The Hand Grip Strength (HGS), as a non-invasive, easily measurable and repeat-
able [5] biomarker of health status, was measured before and after diet modification. 
The measurements were taken as recommended (a patient seated on a chair, with arms 
arranged along the torso, elbows bent at 90o, the wrist drawn between 0 and 30°, the 
feet flat on the floor [6]), for 6 seconds, in 3 replications, with a SaehanTM pneumatic 
squeeze hand dynamometer of 0–70 kg reading capacity. Classification by gender and 
age classes followed Schüssel et al. [7]. The value of 85% of the recommended mean 
grip strength for individuals of a given gender and age was adopted as a cut-off point 
for identifying individuals at risk of undernourishment. The same measurement pat-
tern was followed for arterial blood pressure readings taken according to the modified 
Korotkow method, using an Omron arm pressure meter (values classified according 
to Mancia et al. [8]). Medical records pertaining to the period “before” and “after” the 
diet modification were analyzed in terms of the incidence of upper respiratory tract 
infections, self-aggressive/aggressive behaviors and the frequency of hospitalization 
of exceptionally aggressive patients.
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The well-being was assessed, with the UMACL Adjective Mood Rating Scale [9], 
in each patient individually, on three occasions (December 2013, December 2014 and 
September 2015) at the same time of the day, in the same room, and even at the same 
place in the room. The well-being was assessed using a standardized questionnaire 
of the Adjective mood rating scale that features 29 adjectives with which the patients 
describe their respective mood. Three correlated bipolar mood metrics: hedonic tone 
(HT), tense arousal (TA), and energetic arousal (EA) constitute a trivariate model. 
The tense arousal can be (as cited in [10]) described as generating anxiety, the energetic 
arousal can be equaled with energy to act, and the hedonic tone can signify a subjective 
perception of pleasure-displeasure.

The data were interpreted in consultation with a professional clinical psychologist 
working with the mentally disturbed. The scores were totaled to obtain raw values 
which were subsequently converted and referred to age and gender standards, at three 
levels: low (1–4), average (5–6) and high (7–10). For the sake of objectivity, the raw 
and converted values were treated statistically.

The data, checked for normality of distribution (Shapiro-Wilk test) and homogene-
ity of variance (Leven’s test) were log-transformed. The statistical treatment consisted 
of the analysis of variance (ANOVA) with repeated measures and Tukey’s test (for 
different group sizes), at the significance levels of p ≤ 0.05 and p ≤ 0.01. The analyses 
were run using the Statistica® 12.0 software, Statsoft.

Results

When assessing effects of diet correction on nutrition of the nursing home residents, 
food uptake (including snacking and uneaten remains) of selected product groups was 
analyzed “before”, a year after (“after I”) and two years after (“after II”) the diet cor-
rection. A statistically significant increase, frequently to the recommended levels, of 
consumption of vegetables, fruits, fresh cheeses and fish (Tables 1, 2) was recorded. 
A significant increase was observed also in the uptake of product groups consumed at 
too low amounts, i.e., flour and pasta, pulses and nuts, fruits and milk-based fermented 
beverages; on the other hand, a decrease was observed in the consumption of white 
wheat bread and cold meats, including a decrease to the level of recommended values, 
as well as hard cheeses, sugar and sweets.
Table 1. Consumption of selected groups of products by the surveyed women from the period 

“before” and “after” the nutritional correction, n = 540 (for each period), χ ± SD

Components
“before” “after I” “after II”

Significance of differences
a b c

Wheat and rye bread (g) 366.3 ± 68.5 290.7 ± 38.2 261.6 ± 36.5 a – b**, a – c**, b – c**
Flour, pasta (g) 17.0 ± 0.1 21.8 ± 0.8 31.1 ± 0.8 a – b**, a – c**
Groats, rice, breakfast 
cereals (g) 28.2 ± 0.4 34.6 ± 4.5 36.2 ± 14.0 a – b**, a – c**
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Potatoes (g) 231.7 ± 1.8 344.0 ± 2.8 249.9 ± 71.3 a – b**, b – c**
Vegetables (g) 246.0 ± 9.2 657.3 ± 47.0 562.2 ± 47.5 a – b**, a – c**, b – c**
Pulses and nuts (g) 9.9 ± 12.8 9.9 ± 1.8 10.4 ± 1.4 a – b*, a – c**
Fruits (g) 209.6 ± 57.8 538.4 ± 78.2 493.1 ± 85.6 a – b**, a – c**
Milk-based fermented 
beverages (g) 59.7 ± 53.4 106.2 ± 98.2 138.7 ± 96.0 a – b**, a – c*, b – c**

Fresh cheeses (g) 22.3 ± 0.9 30.5 ± 5.3 60.9 ± 23.3 a – b**,a – c**, b – c**
Rennet cheeses (g) 18.4 ± 4.1 6.7 ± 3.0 6.8 ± 3.0 a – b**, a – c**
Meat, poultry (g) 75.9 ± 3.9 85.4 ± 15.6 74.3 ± 0.4 a – b**, b – c**
Cold meats (g) 72.7 ± 21.0 35.3 ± 16.0 47.6 ± 21.7 a – b**, a – c**, b – c**
Fish (g) 27.2 ± 7.8 26.9 ± 2.2 30.1 ± 3.3 a – c**, b – c**
Eggs (g) 15.0 ± 0.1 15.4 ± 3.2 19.2 ± 2.7 a – c**, b – c**
Animal fats (g) 3.4 ± 3.3 3.2 ± 4.3 2.8 ± 5.1 a – c**, b – c**
Vegetable fats(g) 2.3 ± 0.1 2.4 ± 0.3 2.5 ± 0.2  –
Mixed fats (g) 41.7 ± 5.0 39.4 ± 0.1 33.8 ± 3.2 a – b*, a – c**, b – c**
Sugar and sweets (g) 132.9 ± 54.6 69.4 ± 30.3 49.4 ± 34.5 a – b**, a – c**, b – c*

**, * – statistically significant difference p ≤ 0.01, p ≤ 0.05

Table 2. Consumption of selected groups of products by the surveyed men from the period 
“before” and “after” nutrition adjustment, n = 1020 for each period, χ ± SD

Components
“before” “after I” “after II”

Significance of differences
a b c

Wheat and rye bread (g) 334.4 ± 64.3 282.4 ± 41.7 259.1 ± 36.3 a – b**, a – c**, b – c**
Flour, pasta (g) 17.0 ± 0.3 22.2 ± 2.9 31.2 ± 1.3 a – b**, a – c**
Groats, rice, breakfast 
cereals (g) 28.4 ± 1.4 35.9 ± 9.0 34.6 ± 8.8 a – b**, a – c**

Potatoes (g) 255.0 ± 72.2 357.8 ± 58.1 248.2 ± 54.9 a – b**, b – c**
Vegetables (g) 257.8 ± 54.9 667.2 ± 111.0 592.4 ± 114.6 a – b**, a – c**, b – c**
Pulses and nuts (g) 4.7 ± 2.0 9.1 ± 1.3 9.9 ± 1.1 a – b**, a – c**
Fruits (g) 219.4 ± 117.0 546.9 ± 153.1 485.6 ± 214.4 a – b**, a – c**, b – c*
Milk-based fermented 
beverages (g) 73.6 ± 80.3 73.1 ± 85.4 118.6 ± 142.0 a – c**, b – c**

Fresh cheeses (g) 22.8 ± 3.3 30.7 ± 5.1 56.7 ± 10.5 a – b**, a – c**, b – c**
Rennet cheeses (g) 16.8 ± 4.5 6.4 ± 1.8 6.3 ± 0.9 a – b**, a – c**
Meat, poultry (g) 76.5 ± 5.8 88.1 ± 22.0 78.8 ± 18.8 a – b**, b – c**
Cold meats (g) 84.0 ± 39.2 42.8 ± 39.9 48.9 ± 38.6 a – b**, a – c**, b – c*
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Fish (g) 31.9 ± 23.2 35.4 ± 43.3 40.5 ± 23.4 a – c**, b – c**
Eggs (g) 16.3 ± 6.0 17.6 ± 9.8 19.9 ± 8.5 a – c**, b – c*
Animal fats (g) 5.1 ± 8.0 3.1 ± 5.1 1.9 ± 5.1 a – c**, b – c**
Vegetable fats (g) 3.3 ± 0.7 3.3 ± 0.4 3.2 ± 0.3  –
Mixed fats (g) 40.7 ± 1.9 39.7 ± 1.7 33.5 ± 1.9 a – b**, a – c**, b – c**
Sugar and sweets (g) 142.1 ± 55.5 66.1 ± 43.9 37.1 ± 28.7 a – b**, a – c**, b – c**

**, * – statistically significant difference p ≤ 0.01, p ≤ 0.05

Analysis of the mean hand grip strength (HDS) (calculated for a given gender and 
age range) measured in the studied women “before” diet correction showed that only 
one of them (5.5%) had HDS within the reference values for the right hand and one 
(5.5%) for the left hand, and these were not the same individuals. HGS below 85% of 
the reference value for the right and the left hand were found in 78% and 83% of the 
studied women, respectively. The “after I” HGS of the right hand increased in about 
80% of women, the increase in the left hand being recorded in 67%, an increase to 
the reference values for both the right and the left hand being observed in 16.5%; 
the increase was significant (Table 3). Despite the increase, HGS below 85% of the 
reference value was still present, in the right and the left hand, in 67% of the women.

The analysis of HGS measured in the studied men “before” diet correction showed 
the reference values for the right and the left hand in as few as 24% and 12%, respec-
tively. The HGS below 85% of the reference value for the right and the left hand were 
found in 65% and 79% of the men. The “after I” HGS values for the right and the left 
hand increased in 65% and 75% of the male patients, the increase being significant 
(Table 3). The HGS values lower than 85% of the reference level were still observed 
in 58% of men with respect to the right hand. As few as 29% of male patients showed 
the below-standard values in the left hand.

Table 3. The hand grip strength values in the classification for sex and age ranges  
in women (n = 18) and men (n = 34), χ ± SD

Gender
Right hand Significance  

of differences
Left hand Significance  

of differences“before” “after” “before” “after”
Women (n = 18) 12.3 ± 3.72 15.3 ± 4.15 * 11.1 ± 3.3 14.0 ± 5.16 *
Men (n = 34) 25.6 ± 10.65 26.1 ± 8.09 - 22.0 ± 8.5 23.9 ± 6.93 *

* statistically significant difference p ≤ 0.05

As the hand grip strength decreases significantly after the age of 40 and 50, Table 
3a shows its mean value for men and women over the age of 60 and older, respectively. 
The obtained results showed an increase in hand grip strength in both sexes, also in 
these age groups.
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Table 3a. The values   of the hand grip strength in the classification for sex and age ranges  
in women (n = 9) and men (n = 16) over 60 years of age, χ ± SD

Gender
Right hand Significance 

of differences
Left hand Significance 

of differences“before” “after” “before” “after”
Women (n = 9) 14.0 ± 3.42 16.6 ± 4.62 - 12.4 ± 3.43 14.3 ± 6.47 -
Men (n = 16) 24.9 ± 9.89 25.8 ± 9.81 - 21.8 ± 8.70 23.5 ± 8.03 -

A comparison of various types of upper respiratory tract infections, burdensome 
for the examined subjects, reported during the period of study showed their incidence 
to have decreased in the women from 15 cases in “before” to 7 “after I” (a 53% de-
crease) and to 9 “after II”. The male patients showed a decrease from 16 to 14 (12.5% 
decrease) and 13 cases (an about 20% reduction) (Table 4).

Table 4. The number of upper respiratory tract infections in women (n = 18)  
and men (n = 34), residents of the NH

Number of cases of “colds”
Gender “before” “after I” “after II”
Women 15 7 9

Men 16 14 13

Before the diet correction was implemented, about 20% of the female patients 
showed hypertension. After a year, the hypertension rate dropped to 11%. Generally, 
the systolic blood pressure was observed to decrease in more than 94% of women (sta-
tistically significant difference; p ≤0.01), the diastolic pressure being reduced in more 
than 60% of the female patients (Table 5). The percentage of hypertension-affected 
males dropped from 9% before the diet correction to 6% thereafter. A decrease in the 
systolic and diastolic pressure was observed in 53% and 60% of the men, but none of 
those changes was significant.

Table 5. Blood pressure values   in women (n = 18) and men (n = 34),  
residents of NH, χ ± SD, min–max

Gender
Systolic pressure Significance 

of differences
Diastolic pressure Significance 

of differences“before” “after I” “before” “after I”

Women  
(n = 18)

130.7 ± 18.4
102–176

114.9 ± 15.4
91–149

**
81.9 ± 10.2

64–99
78.1 ± 14.8

52–109
–

Men (n = 34)
135.2 ± 18.1

110–170
127.9 ± 18.7

90–169
–

79.3 ± 7.1
65–95

77.2 ± 9.3
61–99

–

** – statistically significant difference p ≤0.01

The well-being assessment based on raw scores of the Adjective Mood Rating 
Scale showed “positive changes” in the examined indicators (Tables 6 and 7). The 
hedonic tone (HT) was observed to have increased during both the second and the 
third measurement in 64% of the female patients. In males, the HT value relative to 
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the “before” assessment was observed to increase in nearly 50% (“after I”) and more 
than 65% (“after II”) of the male patients; the differences with respect to the “before” 
values were significant (p ≤0.05).

The tense arousal (TA) was significantly reduced in both groups. In the women, 
the “after I” and “after II” TA reduction was observed in 50% and 79% of the patients, 
the difference with respect to the “before” level being significant (p ≤0.05). In males, 
the “after I” TA, despite a higher mean, was reduced in almost 44% of the patients, 
and the “after II” TA was reduced in almost 60% of the men, the reduction relative to 
the “after I” level being significant (p ≤0.01).

The effects described above were accompanied by an increase in the Energetic 
Arousal (EA); in both the female and male patients, the increase in “after II” values 
relative to the “before” ones was significant. The EA increased “after I” in 50% of the 
female and 60% of the male patients, the respective increases “after II” being observed 
in 86% and 72%.

Table 6. Raw results of the adjectival mood scale of women (n = 14), χ ± SD

Scale

Women

Significance of differences“before” “after I” “after II”

a b c

Hedonic Tone 27.4 ± 6.6 28.8 ± 4.5 30.6 ± 5.3 –

Tense Arousal 19.9 ± 4.8 17.9 ± 4.9 16.3 ± 4.7 a – c*

Energetic Arousal 24.2 ± 6.3 26.0 ± 2.4 29.8 ± 2.7 a – c**

**, * – statistically significant difference p ≤0.01, p ≤0.05

Table 7. Raw scores of the adjectival mood scale of men (n = 32), χ ± SD

Scale

Men

Significance of differences“before” “after I” “after II”

a b c

Hedonic Tone 28.4 ± 5.9 28.4 ± 4.9 30.8 ± 4.9 a – c*, b – c*

Tense Arousal 17.7 ± 4.9 18.2 ± 3.5 15.7 ± 3.1 b – c**

Energetic Arousal 27.9 ± 5.6 28.1 ± 4.5 29.9 ± 4.9 a – c*

**, * – statistically significant difference p ≤0.01, p ≤0.05

To assess the patients’ mood, the raw UMACL scores were converted, in ac-
cordance with standards for age and gender groups, to sten scores (Tables 8 and 9). 
The analysis showed the hedonic tone to have increased, both in the women and in 
the men, almost up to the upper limit of the moderate state (sten scores of 5–6), the 
increase being significant (p ≤0.05) in the male patients. Eventually, the HT increase 
was recorded in 57% of all the examined patients. The tense arousal values decreased 
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in the women down to the low level (sten score of 4 on the 1–4 scale), the decrease 
in the males being down to the average level (sten score of 4.8 on the 5–6 scale), the 
differences being non-significant in both groups. A TA decrease “after I” was found 
in 50% of the women and 31% and of the men, the respective reductions “after II” 
being recorded in 57% and 50%. The two advantageous effects were accompanied, 
regardless of the gender, by a significant increase in the energetic arousal, finally by 
nearly 2 sten scores in the female and 1 sten score in the male patients, i.e., from the 
low to the average level. The increase “after I” was recorded in 50% of the examined 
women and men; the “after II” increase concerned almost 65% of the female patients 
and 60% of the male patients.

Table 8. The adjective mood rating scale of the female patients (n = 14) with a reference  
to values in relation to the sten norms, χ ± SD

Scale
Women

Significance of differences
“before” “after I” “after II”

Hedonic Tone 5.0 ± 2.2 5.2 ± 1.3 5.9 ± 1.8 –

Tense Arousal 5.3 ± 1.8 4.5 ± 1.9 4.0 ± 1.8 –

Energetic Arousal 3.4 ± 2.3 3.6 ± 0.93 5.1 ± 1.1 a – c**

** statistically significant difference p ≤0.01

Table 9. The adjective mood rating scale of the male patients (n = 32) with a reference  
to values in relation to the sten norms, χ ± SD

Scale Men
Significance of differences

“before” “after I” “after II”

Hedonic Tone 4.9 ± 2.1 4.7 ± 1.6 5.7 ± 1.7 a – c*, b – c*

Tense Arousal 5.5 ± 1.9 5.8 ± 1.5 4.8 ± 1.4 –

Energetic Arousal 4.3 ± 2.5 4.3 ± 1.8 5.2 ± 2.1 a – c*

* statistically significant difference p ≤0.05

Analysis of the patients’ medical records with respect to the frequency of destructive 
behaviors (aggression and/or self-aggression) and hospitalizations in three years (2013, 
2014 and 2015) showed a distinct decrease in the incidence of such episodes (Table 10). 
The incidence of violent behaviors in the women changed from 5 in 2013 to 3 in 2014 
and 3 in 2015; the number of episodes ending up in hospitalization decreased from 4 
in 2013 to 1 in 2014 and none in 2015. The incidence of violent behaviors in the men 
decreased from 20 in 2013 to 16 in 2014 and 10 in 2015; the respective incidences of 
episodes ending up in hospital were 15, 12, and 9.
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Table 10. Number of cases of acts of aggression and/or self-aggression among  
NH residents (** including those resulting in a hospital stay)

Number of episodes of aggression 
and/or self-aggression

Gender “before” “after I” “after II”
Women (n = 18) 5 (4)** 3 (1)** 3 (0)**

Men (n = 34) 20 (15)** 16 (12)** 10 (9)**

Discussion

When assessing the impact of diet correction and nutritional supervision on the 
nutrition of the Nursing Home residents, a number of positive changes was found. 
The changes involved an increased uptake, frequently up to the recommended levels, 
of products constituting sources of vitamins, minerals, dietary fibre, and biologically 
active compounds as well as the recommended amounts and types of proteins, carbo-
hydrates and lipids [3]. Such results were achieved by, inter alia, respecting dietary 
preferences of the patients; preparing their favorite but less recommended dishes (here: 
potato pancakes) during therapeutic activities; elimination of dishes that were not ac-
cepted (frequently for irrational reasons); and the continuous education in nutrition. 
The outcome was a reduction of uneaten food; the patients stopped throwing uneaten 
food under the table and did not show other behaviors aimed at hiding an uneaten meal. 
The patients’ nourishment status improved, as shown by an increase in the absolute 
fatless body weight and body water content as well as a slight increase in the fat tissue 
content in undernourished/low-weight individuals, and a reduction of the fat tissue 
content in obese patients [4].

The Hand Grip Strength (HGS), measured in this study, is currently identified as 
an indispensable health status biomarker, including especially the elderly [11]. It is 
used to determine the functioning of the muscle-skeletal system and to assess the de-
gree of weakness and disability. The HGS was shown to be correlated with a potential 
disability in the upper limbs [12] and to be useful in identification of the strength and 
functioning of the lower limbs [13]. A low HGS was demonstrated to be associated 
with an increased mortality risk in patients with cardiac and arterial dysfunction [14] 
and with depression [15], both conditions being diagnosed in the patients examined 
in this study.

Relative to the reference level, the “before” HGS average values were hardly op-
timistic. However, a comparison with the most recent study involving 405 individuals 
aged 65, with a mean HGS of 14.47 and 25.66 kg for women and men, respectively, 
shows the recorded values that may be regarded as “typical” of the elderly in Poland 
[16]. This conclusion is related to the fact that a range of values which could be regarded 
as age-, gender-, and BMI-appropriate for the Polish population is still a matter of de-
bate; the relevant Polish literature concerning the elderly contains reviews only [6, 17].

On the other hand, the increase in the “after” HGS values could be cautiously as-
sumed as resulting, in part, from the improved nutrition regime. Results of studies on 
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relationships between the nourishment status and HGS are not consistent, however, 
Sapilak et al. [18] confirmed that older patients with BMI in the upper range of the 
reference showed higher grip strengths, while Norman et al. [19] reported HGS values 
to correlate with the nourishment status of the elderly. On the other hand, Kallman et 
al. [20] reported a relationship between obesity and a faster (with respect to correct 
body weight) reduction of muscle strength.

In the present study, a causal relationship between nutrition patterns, nourish-
ment status and HGS is indicated by the percentage of the patients who did show 
a positive change, particularly in the women. They were more diligent in observing 
dietary recommendations and showed a change in the “after” BMI, an indicator of 
the nourishment status: an increase in the undernourished and a reduction in the over-
weight or obese, the changes proving significant [4]. Although the changes in the body 
composition and weight were not large enough to enter the reference range, a positive 
trend was evident. A similar tendency was observed in the HGS, with a mean increase 
by 3 and 2.9 kg for the right and the left hand, respectively, including an increase to 
the reference range of both hands in 16.5% of the women and the maintenance of 
the level of the right-left hand HGS difference (1.2 kg and 1.3 kg “before” and “af-
ter”, respectively). Positive changes in the male patients were smaller, with a mean 
of 0.5 and 1.9 kg for the right and the left hand, respectively (a significant increase 
of the “after” values). When analyzing the small mean increase in the male HGS, 
it should be noted that, in the context of males’ nutrition patterns, the magnitude of 
consumption of various products groups relative to the unit of body weight was in 
many cases lower than that in the women, particularly “after I”. Nevertheless, the 
beneficial effect of the improved nutrition regime was seen, also in the male patients, 
as a reduction in the difference between the right and the left hand HGS, from 3.6 kg 
“before” to 2.2 kg “after.”

The improvement in the patients’ nourishment status, observed earlier [4], and in 
the HGS values was paralleled with a reduction in the incidence of the upper respiratory 
tract infections. The enhanced immunity must have been due to improved nutrition, 
involving a significant increase in the uptake of: vitamins, particularly D3 [21], C and 
beta-carotene, all present in vegetables and fruits; n-3 fatty acids [22]; fermented 
foods (natural probiotic yoghurts, natural fermented dairy drinks, and fermented veg-
etables) containing specific bacterial strains, including the milk fermentation bacteria 
[23]; and prebiotic foods containing short-chain oligosaccharides, particularly fruc-
tooligosaccharides (groats and wheat flakes, oat flakes, onion, leeks, bananas) [24]. 
As already demonstrated, duodenal microorganisms communicate using the quorum 
sensing signaling system, a system enabling population size estimation and operation 
synchronization. This enables, inter alia, prevention of inflammations via the im-
mune system cells [25]; maintenance of the epithelial continuity to prevent pathogens 
from getting outside of the intestinal lumen [26]; maintenance of an appropriate TH17: 
T lymphocyte ratio, which restricts the antibacterial immunological response [25]; the 
pathogen cell apoptosis is made possible this way as well [27]. The lower incidence 
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of colds resulted in a reduction of the so-called immediate assistance drugs, which 
enhanced patients’ well-being.

Another positive effect observed in the patients after the diet correction was 
an improved arterial blood pressure, particularly in the women whose systolic pressure 
reduction was significant. Of the four (22%) women showing hypertension “before”, 
the condition remained in two (11%) after the diet correction, but their blood pressure 
dropped from the arterial hypertension level 2 to level 1; the remaining women showed 
a reduction from the normal high to normal or optimum levels. On the other hand, of 
the three men with arterial hypertension one showed a full pressure normalization, no 
positive change being observed in the remaining two. However, like in the women, 
half of the examined men showed a reduction from the normal high to the normal 
level. The improved blood pressure resulted in a reduction in the medication dose 
(Tisercin, Conor 5, Avedol).

Dietary effects on hypertension prevention or pressure leveling have been amply 
described by numerous authors [28]; the reported data served as a basis for, inter 
alia, the diet correction, including: increasing the consumption of potassium (a sig-
nificant increase in the consumption of potatoes, vegetables and fruit), calcium and 
vitamin D3 increasing its absorption (dairy products, legumes, cabbage, fish oil), and 
magnesium (groats, including buckwheat, rice, legumes, flakes, including oatmeal). 
The blood pressure lowering effect of peptide inhibitors of the enzyme converting 
angiotensin I to strongly vasoconstrictor angiotensin II was also used [29], as well 
as peptides derived from the digestion of food proteins, the rich source of which, 
after adjusting the diet, were primarily milk proteins, but also wheat, corn, rice, 
buckwheat and beans.

However, in the case of chronically mentally ill patients, the influence of the 
above-mentioned mechanisms may not be so clear-cut. This is related to numerous 
hypertension risks they are exposed to, including visceral obesity, dyslipidemia and 
insulin resistance [30], as well as stimulation of some of those factors by the applied 
medication [31]. The illness itself may exert its own specific influence [32, 33] as 
can the personality type [34] and anxiety disorders, regarded as belonging to strong 
predictors of circulation system dysfunction, including arterial hypertension [35]. 
Therefore, according to the authors, the observed effects were a net result of: a change 
in the nutrition pattern; respondents’ awareness of the possibility of influencing their 
nutrition (from shaping the menus to products shopped for and snacking habits); and 
enhanced mood, including the reduced anxiety-generating tense arousal [10].

Effects of food and eating on human well-being have been known for a long time; 
they can be approached by emotions and mood. The first approach has a neuroana-
tomical underpinning and is associated with the reward-punishment system in which 
positive emotions are generated by fulfilling the need to eat, including foods of favorite 
and self-selected composition and taste. The other is associated with a nutrition pat-
tern and nourishment status. This study utilized both aspects of inducing well-being 
improvement.
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The first approach involved, prior to the commencement of the study, a question-
naire aimed at determining preferences with respect to foods and dishes; this informa-
tion was used in developing the diet correction and new menus. The questionnaire was 
filled individually with each nursing home resident, which in itself had a very positive 
influence on the patients, particularly those legally incapacitated. Subsequently, the 
results were discussed with the group to arrive at a certain compromise between pref-
erences of women and men. Positive emotions were elicited also by: a mid-morning 
meal for all, not only for diabetic patients; a mid-afternoon snack; carbohydrate-rich 
warm suppers, with a possibility of selecting a dish (e.g., pasta with cheese, with sugar 
and cream or with spices and stewed onion, or without any extras). This resulted, as 
already mentioned, in reduction of food wastes on the one hand and in stable blood 
glucose concentration [3] on the other, the latter aided by the 5 meals and by an in-
creased consumption of unprocessed and non-purified complex carbohydrates (whole-
meal bread, coarse groats, brown rice, pulses); a blood glucose drop may bring about 
nervousness, concentration disorders as well as anxiety, excitation, and aggression.

The other approach involved developing appropriate menus and influencing the 
patients’ shopping choices to ensure optimal consumption of components affecting hu-
man mood. Vitamin B1, B2, B6, B12 and folic acid deficiencies have been demonstrated 
to be conducive to depression and to disturb biosynthesis of serotonin and dopamine, 
neurotransmitters of a key importance for mood enhancement [36, 37]. A similarly 
favorable effect is produced by dietary n-3 fatty acids, regarded as specific mood 
stabilizers [38] as well as by vitamin D3 [39]. A constant increase has been seen in the 
number of reports on intestinal microbiota effects on the well-being and emotional 
status, and the possibility of developing depression [40] or developing schizophrenia 
and Alzheimer’s disease [41]. This is related to the presence of the so-called intestine-
brain axis (or brain-gut-microflora axis) encompassing neuronal, immunological and 
endocrine signals [42] which affect processes such as neurogenesis, neurotransmis-
sion, behavior modulation, and regulation of the hypothalamic-pituitary-adrenal axis 
[43], the latter also participating in emotion and mood control [44]. Therefore, when 
correcting the diet, a particular attention was paid to an increase in the consumption 
of certain types of pro – and prebiotic foods of defined origin. All the changes, along 
with improved nourishment status and other benefits for the functioning of subjects’ 
bodies were reflected in their mood boost, as confirmed by advantageous changes in 
both raw data and sten scores.

A comparison of the raw data with the sten scores shows that the former, in 
a higher percentage of both women and men, illustrated a positive effect of changes 
in nutrition pattern on the well-being, which could have, however, been influenced 
also by the emotions accompanying the study. After converting the raw results into 
sten norms determining mood, it was found that positive changes affected a smaller 
percentage of the respondents and in more than half of the residents were observed 
only in the second year after modifying the diet. This confirms the time dependence 
of the nourishment status effects on mood. The effects were manifested primarily as 
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the significant increase in the energetic arousal, eventually by 1.7 and 0.9 sten scores 
in the female and male patients, respectively. This was accompanied by a drop in the 
tense arousal, eventually by 1.3 and 0.7 sten scores in the female and male patients, 
respectively. It has to be borne in mind, however, that one-third of the male patients 
“after I” showed an increased TA and a reduced HT. How can those differences be 
explained? It seems that, in the case of the women, important was, inter alia, an im-
provement in anthropometric parameters [4]. As shown by the literature review and 
the authors’ previous studies, a diet correction resulting in improved anthropometric 
parameters brings about a reduction in the intensity of psychotic symptoms and in 
enhanced cognitive abilities [45]; improvement in the physical well-being and the 
quality of life has been reported in women [45]. On the other hand, the increased 
TA and the reduced HT after one year in some men could have been related to their 
initially lower acceptance of suggested changes in shopping habits and reducing hard 
cheese and sausage consumption in favor of dairy products. It was only in the second 
year after diet correction that the HT values in the men increased, the increase being 
significant relative to the “before” and “after I” values; the TA values were observed 
to decrease by 1 sten.

It seems that the intra-group differences in mood were related to the initial nour-
ishment status, willingness to accept recommendations, type of illness, and type of 
the psychotic medication. However, exploration of all those relationships is beyond 
the scope of this study.

The improvement in mood (immediate affective experience) is illustrated by a re-
duction in the number of destructive behavior incidents and stays at the psychiatric 
hospital, particularly in the men who showed a 50% and 60% reduction in the incidence 
of aggression/self-aggression episodes and hospitalizations, respectively; the respec-
tive reduction rates in the women were 60% and 100%. It seems that it is appropriate 
to say here that it is not only “music that soothes the savage breast …”

To sum up, it can be concluded that the diet correction and supervision directly 
affected the studied parameters by: increasing the hand grip strength; reducing the 
incidence of seasonal upper respiratory tract catarrh; reducing the arterial blood 
pressure; and improving mood. There were also indirect effects (due to a diminished 
tense arousal): lowered blood pressure and reduced incidence of aggression/self-
aggression episodes, including those requiring hospitalization. Important was also, 
particularly in the legally incapacitated patients, the perception of being able to decide 
on certain aspects of one’s life. This is confirmed by results reported by Biernacka 
and Jakubowska-Winecka [46] who showed this perception to reinforce behaviors 
associated with caring for one’s health and well-being. In the opinion of physicians, 
nurses, and therapists, a total effect of actions undertaken within this study consider-
ably increased the patients’ well-being, which, while maintaining basic antipsychotic 
treatment, contributed to a reduction in the dose/number of anxiolytics/sedatives (Lo-
rafen, Relanium, Hydroxyzinum) and reliever medications, related to infections. The 
effect of a general improvement in well-being was particularly evident in the female 



Mariola Friedrich et al.1208

patients who began to pay more attention to their appearance, to change for supper, 
to put on high-heeled shoes, etc.

Conclusions

Analysis of the results allowed to conclude that the diet correction resulted in:
(1) reduction of the amount of food wastes, which made it possible to further 

improve the quality and variety of the food offered to the patients, within the 
allowed limits;

(2) increased hand grip strength and improved well-being and mood, reflected in 
reduction in the incidence of aggression/self-aggression and the associated 
hospitalization;

(3) improved arterial blood pressure and reduction in the incidence of upper 
respiratory tract infections, which – taken together – allowed to reduce the 
amount of applied medication.
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