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Introduction

Civilization progress, particularly in the field of medi-
cine, treatment and illness prevention, led to the 
increase of life expectancy [1, 2]. At the same time 
due to the recent decrease in the population growth 
in well‑developed countries the number of elderly 
people in the general population increases [1, 2].

Demographic data indicate that 25% of people 
worldwide and 50% of people in Europe will reach the 
age of 65 in the next 50 years [2–4]. 14% of people 
living in Poland in 2013 have reached 65 [2] and it is 
estimated that this number will reach 21% within the 
next 10 years [4, 5]. 

With age the human state of health slowly dete-
riorates, which means that old age is very often char-
acterized by somatic multisymptom illnesses brought 
about both by pathological symptoms or resulting 
from the physiological process of aging [6–8]. Among 
the main causes of disorders in the elderly age there 
are problems with nutrition, caused by changes in the 
metabolism and problems with chewing and digesting 
the food [8, 9]. One of the most difficult challenges 
for the elderly people is changing their eating habits, 
which is necessary if they want to stay healthy [8, 10, 
11]. A different structure of food, different methods 
of preparing food, regular meals and their taste are 
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all elements that should be considered in their every-
day diet and which require proper knowledge about 
healthy nutrition. There is little information about the 
seniors’ level of knowledge about proper nutrition. 
However it should be mentioned that nutritional pref-
erences of the elderly are often the wrong ones. They 
may lead to health disorders, such as overweight and 
obesity, high blood pressure, heart diseases, hypercho-
lesterolemia, etc. [10, 12]. On the other hand scientific 
research fails to mention that more and more elderly 
people are either over‑ or underweight. This may be 
caused by disorders in digesting and absorbing food, 
as well as by problems with chewing, lack of taste, 
new cooking methods, which the elderly find unac-
ceptable. Psychological factors should also be con-
sidered. Peoples’ attitude towards old age, loneliness 
or the need to face their disabilities are the source of 
fear, paranoid disorders, dementia or depression [1, 3, 
5, 13, 14].

Depression is a group of emotional disorders that 
may intensify when accompanied by somatic disor-
ders. Depression is characterized by the strong feel-
ing of fear, lowering the mood and physical activity. 
It is estimated that depression, next to dementia, is 
the most commonly diagnosed mental disorder in the 
elderly. It is diagnosed in about 15% of people over 
65 [2, 7]. Depression in the elderly people often leads 
to disability, impairing their quality of life and caus-
ing premature death, as well as suicides [1, 2, 15]. It is 
mainly caused by loneliness after losing the life part-
ner, an empty nest syndrome, the feeling of useless-
ness or suffering caused by disability [1, 2, 15, 16]. In 
the last few years it has also been found that depres-
sion may be related to quantitive and qualitative mal-
nutrition [17–20]. Anaemia caused by iron deficiency 
may particularly influence certain mood disorders [6, 
17, 19]. Even 65% of elderly people may have low 
iron levels, thus suffering from anaemia [6]. So far sci-
entists have not been particularly interested in inves-
tigating the relationship between depression in an 
elderly age with proper nourishment and the level of 
knowledge about nourishment. It seems that it may 
have an influence on initiating the foregoing disease 
and on its prevention.

Aim

The aim of this preliminary research was an attempt 
to evaluate the occurrence of depression in elderly 
women and its relations to their nutritional status 
and nutritional knowledge.

Materials and methods

Research was conducted on a group of 85 seniors in 
the ages from 60 to 91 (average 73.3 ± 9.0 years) 
residing in big cities (over 50 thousand inhabitants) 
in the Wielkopolska area. People participating in 
the study were divided into three groups based on 
their age (60–70 years – 37 women, 70–80 years – 
25 women and above 80 years – 2 women). After 
explaining the purpose of research and obtaining the 
consent of the participants, they were first weighed 
and measured (medical scales with accuracy to 1 cm 
and 1 g respectively). Anthropometric measurements 
were used to calculate the Quetelet’s index – mass to 
height (body Mass Index; bMI), based on which the 
nourishment condition of the participants was evalu-
ated. The proper value was between 18.5 and 24.9 
kg/m2 [17]. Next, seniors were asked to fill out a ques-
tionnaire which contained the GAROTA nutritional 
knowledge test [21]. 42 questions with three levels of 
difficulty, which represented all sections were random-
ly selected from all the questions in the survey. Taking 
into consideration the age of the applicants, only mul-
tiple choice questions were selected and evaluated in 
the scale from 0 to 1. The average level of knowledge 
was determined as 50–70% of proper answers (22–30 
points). Depression was also evaluated based on the 
Geriatric Depression Scale (GDS). People with the 
score above 10 points in the GDS test, which indicat-
ed light depression and above 20 points – indicating 
deep depression, underwent an individual psychologi-
cal diagnosis based on the ICD‑10 depression criteria, 
which helps to determine the occurrence and level 
of depression [15, 16]. To evaluate the family status 
women were divided into those living alone (including 
single women that were never in a relationship and 
widows living alone), and those living with partners. 

To evaluate the significance of differences between 
the average values a t‑Student test was used, while dis-
tribution was evaluated with the χ2 test. 

Results

Table 1 presents average results of the evaluated param-
eters. The average bMI index in seniors was within nor-
mal range (24.1 ± 4.5 kg/m2; 16.5 – 36.8 kg/m2) and 
was similar in particular age groups. The average result 
of the GDS test showed no signs of depression in the 
examined groups (8.2 ± 6.2; 0–24), regardless of age. 
The seniors’ level of nutritional knowledge was average 
(GAROTA test – 24.2 ± 3.6; 17–33). Nutritional knowl-
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edge of the oldest seniors with their result in the GARO-
TA test (p < 0.05) on the level of 22.9 ± 2.9 (17–30) 
was slightly smaller as compared to seniors from other 
age groups (average of approx. 24.7 ± 3.0; 18–33). 

Depression was diagnosed in 27% of the partici-
pants, while most seniors complained of some depres-
sion symptoms (Tabela 1). 6 women were diagnosed 
with moderate depression. There were no statistical dif-
ferences between women with diagnosed depression 
and the rest of seniors in terms of their age and level 
of nutritional knowledge. Statistically lower (p < 0.01) 
average bMI (21.8 ± 4.3 kg/m2) was observed in wom-
en with depression than in the rest of women (25.0 ± 
4.2 kg/m2).

A similar percentage of seniors examined (approx. 
40%) was overweight or had a proper bMI. A lower 

bMI was observed in 14% of women, who had greater 
nutritional knowledge (mean 25.5) and a GDS result 
(mean 13.2) that would indicate mild depression as 
compared with women with proper bMI and over-
weight (women who attained 23.7 and 24.3 points in 
the GAROTA test respectively, and 8.8 and 6.0 in the 
GDS). Overweight women showed smaller symptoms of 
depression than women with proper bMI and under-
weight (p < 0.05 and p < 0.01 respectively).

Analysis of the nutritional knowledge showed that 
about 70% of respondents had a medium level of such 
knowledge and in only 9% of them this level of knowl-
edge was high. People with high results in the GAROTA 
test were significantly younger that those with aver-
age and low results (p < 0.05) and had a bigger bMI 
(p < 0.05) as compared to people with average nutri-

Table 1. Average results of analysed parameters in seniors

Age (years old) BMI (kg/m2) Garota test results GDS
Total

n = 85
73.3 ± 9.0
(60.0–91.0)

24.1 ± 4.5
(16.5–36.8)

24.2 ± 3.6
(17.0–33.0)

8.2 ± 6.2
(0.0–24.0)

Group < 70 y.o.
n = 37 (44%) 

64.9 ± 2.7
(60.0–69.0)

24.7 ± 4.5
(16.5–36.8)

24.9 ± 4.3b

(18.0–33.0)
9.0 ± 5.4
(2.0–23.0)

Group 70–80 y.o.
n = 25 (29%)

74.5 ± 2.7
(70.0–79.0)

24.0 ± 3.5
(16.5–29.4)

24.6 ± 2.6b

(18.0–30.0)
7.6 ± 6.9
(0.0–24.0)

Group > 80 y.o.
n = 23 (27%)

85.5 ± 3.3
(80.0–91.0)

23.4 ± 5.3
(17.1–35.0)

22.9 ± 2.9a

(17.0–30.0)
7.7 ± 6.9
(0.0–24.0)

Without depression
n = 62 (73%)

73.5 ± 8.9
(60.0–91.0)

25.0 ± 4.2b

(17.6–36.8)
24.0 ± 3.7
(17.0–33.0)

5.0 ± 2.8
(0.0–10.0)

With depression 
n = 23 (27%)

72.8 ± 9.3
(61.0–91.0)

21.8 ± 4.3a

(16.5–29.3)
25.0 ± 3.2
(20.0–32.0)

16.9 ± 4.4
(12.0–24.0)

BMI < 18,5
n = 12 (14%)

71.3 ± 8.8a

(61.0–90.0)
17.7 ± 1.0
(16.5–18.5)

25.5 ± 3.1b

(21.0–32.0)
13.2 ± 6.8c

(4.0–24.0)
BMI 18,6–24,9
n = 36 (42%)

76.0 ± 9.5b

(60.0–91.0)
22.0 ± 1.9
(19.1–24.9)

23.7 ± 2.6a

(17.0–28.0)
8.8 ± 6.5b

(2.0–24.0)
BMI > 25,0

n = 37 (43%)
71.3 ± 8.0a

(61.0–85.0)
28.3 ± 2.6
(25.5–36.8)

24.3 ± 4.4a, b

(18.0–33.0)
6.0 ± 4.7a

(0.0–16.0)

Nutritional 
knowledge 

Low
n = 18 (20%)

74.7 ± 10.0b

(63.0–90.0)
25.4 ± 4.0b

(17.1–31.2)
19.4 ± 1.4
(17.0–21.0)

6.2 ± 5.1
(0.0–16.0)

Average 
n = 59 (69%)

73.7 ± 8.5b

(60.0–91.0)
23.4 ± 4.1a

(16.5–33.6)
24.7 ± 1.9
(22.0–28.0)

8.7 ± 6.4
(0.0–24.0)

High
n = 8 (9%)

67.2 ± 8.4a

(61.0–85.0)
26.3 ± 6.9b

(16.7–36.8)
31.2 ± 1.4
(30.0–33.0)

9.6 ± 7.2
(2.0–24.0)

Family status

Singles 
n = 20 (23%)

69.8 ± 4.9a

(64.0–84.0)
23.3 ± 4.4
(16.5–29.1)

23.3 ± 3.7a

(18.0–30.0)
12.1 ± 7.7b

(0.0–24.0)
With partners 
n = 26 (31%)

67.5 ± 6.1a

(60.0–79.0)
24.1 ± 4.8
(16.7–36.8)

26.0 ± 3.9b

(19.0–33.0)
6.8 ± 4.0a

(0.0–15.0)
Widows

n = 39 (46%)
79.0 ± 8.8b

(62.0–91.0)
24.5 ± 4.3
(17.1–35.0)

23.5 ± 2.9a

(17.0–30.0)
7.2 ± 6.0a

(0.0–24.0)
a, b, - the significant differences between means
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tional knowledge and a bMI similar to people with low 
test results. There were no differences between the 
groups with different levels of nutritional knowledge to 
the extent of moderate depression symptoms.

Table 2 presents a percentage distribution of sen-
iors with and without diagnosed depression in relation 
to the bMI and nutritional knowledge. There is a sta-
tistically significant difference between the groups 
with and without depression in both analyzed param-
eters (p < 0.001 and p < 0.05 respectively). A greater 
number of seniors with depression was underweight 
(22%) as compared to women without emotional disor-
ders (8%). Most people not diagnosed with depression 
were overweight (53%), while only 26% of people with 
depression had a bigger bMI.

The majority of seniors with depression had an aver-
age (56%) and low (44%) level of nutritional knowl-
edge, while most seniors without depression (55%) had 
a low and average level of knowledge (42%). People 
with high level of nutritional knowledge were found 
only in this group. 

The foregoing paper also examines the influence 
of family status on the analysed parameters. 46% of 
seniors were widows living alone (Table 1), which had 
an average life expectancy (79.0 ± 8.8 years) as com-
pared to single women (respectively: 23%; 69.8 ± 4.9 
years) and women in relationships (31%; 67.5 ± 6.1 
years, respectively). The analysis of nutritional knowl-
edge showed that women living with partners have 
greater knowledge (p < 0.01) than single women or 
widows living on their own (average result of GARO-

TA test: 26.0 ± 3.9 vs. approx. 23.0 ± 3.5, respec-
tively). The biggest statistical difference (p < 0.001) in 
expressing depression diagnosed with a GDS and con-
firmed with an individual diagnosis was found between 
single ladies and seniors living with their partners and 
widows (12.1 ± 7.7 vs. approx. 7.0 ± 5.0, respective-
ly). This relationship was confirmed by the analysis of 
the percentage distribution of people with diagnosed 
depression in relation to their family status and people 
with various family status – in relation to diagnosed 
depression (Table 2). Among seniors with diagnosed 
depression 83% (44 vs. 39%, respectively) were wom-
en – single women and widows. Widows and seniors 
in relationships showed no signs of depression (48 vs. 
36% respectively). Presented distribution differences 
were extremely significant (p < 0.001). Analysis of the 
occurrence of depression in relation to a person’s fam-
ily status (p < 0.001) confirmed that 50% of single 
seniors were diagnosed with depression, while in case 
of women in relationships and widows depression was 
diagnosed in only 25% of them. 

Discussion

Examining depression in elderly people is extremely 
difficult due to the insufficient number of diagnostic 
criteria and multiple factors of the disease to be con-
sidered. The causes of depression in seniors are relat-
ed to decreased physical fitness and to how seniors 
themselves describe the change in their quality of life. 
Some authors [1, 2, 5] declare that depression is the 

Table 2. Percentage distribution of the examined population with or without depression in relation to 
the nutritional status, nutritional knowledge and family status

With depression Without depression

Nutritional status as 
a BMI

Below normal 22 8
Normal 52 39

Overweight 26 53

Statistic χ2 = 17.62
p < 0.001

Nutritional knowledge 
Low 44 55

Average 56 42
High 0 3

Statistic χ2 = 6.22
p < 0.05

Family status
Singles 44 (50*) 16 (50*)

Women with partners 17 (25*) 36 (75*)
Singles widows 39 (23*) 48 (77*)

Statistic χ2 = 20.81
p < 0.001

(*) the frequency occurrence of depression in singles, singles widows and women living with their partners 
(χ2 = 20.58; p < 0.001)
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most common mental disorder of the elderly. Howev-
er evaluation of its frequency varies from 4 to 40%. 
For example, babiaczyk et al. [5] analyzed a group of 
over 200 people over 65 and found that over 50% 
of the examined group showed signs of depression. 
They did not show statistical differences between 
light depression in women and men (approx. 40%), 
whereas a greater number of women (14%) suffered 
from deep depression as compared to men (approx. 
2%). Different data can be found in the research of 
Pacjan et al. [2], which showed that 19% from among 
70 examined people suffered from depression. Dif-
ferent data was obtained from the research of Walk-
iewicz et al. [6], where light depression was observed 
in 75% of examined women. However, the latter data 
were based only on examining 16 seniors. 

In the foregoing paper depression was diagnosed in 
23% of examined seniors. Intensified depression, based 
on the average number of points in the depression 
scale, did not depend on the age of the examined but 
significantly differed depending on the state of nutri-
tion evaluated based on the bMI and on the method 
of nutrition, evaluated based on the level of nutritional 
knowledge. Intensified mood disorders in seniors with 
the lowest bMI were statistically more frequent than in 
women with proper bMI and twice as high as compared 
to women with excess weight. Significant intensifica-
tion of depression was also observed in women with 
proper body weight rather than in overweight women. 
Analysis of the answers in the nutritional knowledge 
test showed that elderly people with the lowest body 
weight had the highest nutritional knowledge. No sig-
nificant correlation between the points obtained in the 
test and intensity of depression was observed, whereas 
there was a significant, yet small (p < 0.05), negative 
correlation between women’s bMI and the number of 
points in the depression scale. 

Scientific papers often present depression as a dis-
ease that accompanies nutrition disorders, particu-
larly anorexia [17, 19, 20, 22]. Literature presents no 
information about anorexia or other nutritional disor-
ders in seniors. Researchers mostly concentrate of the 
co‑existence of overweight and obesity in the elderly 
age as disorders resulting from the change of metabo-
lism in seniors, as well as from the risk factors of many 
diseases diagnosed in the old age [8, 13]. Correlation 
between bMI, depression and nutritional knowledge 
presented in the foregoing paper proves that nutrition-
al disorders in seniors should be further investigated. 
The work of Walkiewicz et al. [6] evaluated the co‑ex-
istence of depression and anaemia caused by iron defi-

ciency. Although the authors showed no statistical rela-
tion between the foregoing parameters, possibly due 
to a small number of examined seniors, they were able 
to diagnose anaemia in 67% of women. Many papers 
present a relation between anaemia and iron deficien-
cy with not eating properly, which is characteristic for 
eating and mood disorders, including depression [17, 
18, 19, 22]. 

Analysis of population distribution seems to con-
firm a strong relationship between the level of nour-
ishment in the elderly people and depression. Seniors 
with such disorders are neither over‑ or underweight 
(approx. 20%), while 50% of women with no signs of 
depression were overweight and only 8% were under-
weight. The majority of seniors with depression also 
showed higher nutritional knowledge. Once again the 
broadly discussed issue that nutritional knowledge 
does not always mean good nutrition is confirmed [11, 
21, 22]. This is particularly the case with people suf-
fering from eating disorders, who often have proper 
knowledge, which is significantly higher than in the 
rest of society. 

It is also worth mentioning that with elderly people 
eating disorders may not be similar to those diagnosed 
in young people. Our own clinical research shows 
that aversion to food, particularly in the elderly age, 
is characteristic for people who have problems with 
chewing and swallowing due to the dysfunction of 
taste buds, who suffer from gastrointestinal disorders 
and for some people with dementia. Koczorowska and 
Jundziłł‑bieniek [9] emphasized the relations between 
depression and the condition of teeth, indicating that 
seniors with depression find it hard to adapt to pros-
thetic restauration and how missing teeth influence the 
initiation of a disease. 

The foregoing paper also investigated the influence 
of family status on mental disorders, as well as the 
difference in family status between seniors with and 
without depression. Pursuant to literature data [22, 23] 
most significant symptoms of depression were visible 
in lonely women as compared to seniors living with 
partners or widows. Even though among women with 
depression there is the same number of women who 
were never in a relationship and widows living alone, 
the number of singles with depression was significantly 
higher than with women from other subgroups (50% 
vs. 20%). 

To sum up, the observed relationship between 
depression and low body weight, therefore low bMI 
and higher nutritional knowledge may suggest that 
seniors suffer from restrictive eating disorders that 
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may be observed in other age groups. Therefore, it 
seems that conducting research aimed at determining 
detailed causes of this issue and implementing proper 
preventive programs. Interdisciplinary cooperation of 
gerontologists, psychologists and dieticians is extreme-
ly important and may improve the quality of life of the 
elderly people. 
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