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Abstract: The objective of this study was to determine whether the severity of depressive symptoms
was linked to healthy behaviors in Polish postmenopausal women and whether the strength of
the link differed between women living in urban versus rural settings. The study was conducted
in 2018 in the Lublin region of Poland and included 396 postmenopausal women (239 living in
rural areas and 157 in urban areas). The severity of depressive symptoms was evaluated by the
Beck Depression Inventory (BDI) and the frequency of healthy behaviors was assessed using the
Inventory of Healthy Behaviors. Postmenopausal women living in rural areas underwent menopause
significantly earlier, were more often widowed, more often obese, more often less educated, and
less likely to have never married when compared to those living in urban areas. Importantly, rural
postmenopausal women endorsed more depressive symptoms (p = 0.049). There was a negative
correlation between the severity of depressive symptoms and age in urban postmenopausal women
(r = —0.174, p = 0.029), but this was not evident in rural women (r = —0.034, p = 0.600). The frequency
of healthy behaviors was significantly lower in rural postmenopausal women, especially with respect
to nutritional habits. A positive correlation was found between the frequency of healthy behaviors
and the level of education in both sets of women (p = 0.034 and p = 0.045, respectively). To summarize,
we found a significant link between healthy behaviors and depressive symptoms in postmenopausal
women. We also found that this link was more evident in rural than in urban women.

Keywords: depression; postmenopausal women; rural; urban; healthy behavior

1. Introduction

Postmenopause is a period that begins approximately 12 months after a woman’s
last menstrual period and is associated with a specific profile of sex hormones [1]. It is
estimated that by 2030, 1.2 billion women will be postmenopausal, which represents as
many as 47 million women each year [2,3]. During menopause, a woman experiences many
physical and mental changes. Some of them are normal consequences of both menopause
and aging, whereas others may be a beginning of developing disease. Good physical and
mental health during the postmenopause period is an important component of healthy
and successful aging and has many benefits, for both an individual and society on the
whole [2].

Depressive disorders are a common health problem in the postmenopausal period,
with typical symptoms such as sadness, tearfulness, irritability, emotional liability, and
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poor concentration [4]. Susceptibility to depression during this period is associated with
some women’s increased sensitivity to changes in hormonal status. Factors unrelated
to the menopausal transition, including comorbidities, sleep problems, and stressful life
events, also play an important role. On the other hand, variables such as ethnicity, culture,
tradition, prior history of depression, body mass index, level of education, and marital
status are also associated with postmenopausal depression [5,6].

The data from longitudinal studies show that the risk of depressive symptoms in
women increases with age. In the early phase of the menopausal transformation, it increases
from 1.30 to 1.55 times. On the other hand, in the postmenopausal period, the probability
of depression is from 1.71-2.89-fold higher than before menopause [7-9]. In turn, the risk of
developing Major Depressive Disorder (MDD) increases in the postmenopausal period by
two to four times. This, however, only concerns women with a history of such disorders [3].

Analysis of a sample of Polish perimenopausal women [10] showed depressive symp-
toms in 33-45% of them. It was demonstrated that 30% of women suffered their first
episode of depressive symptoms in the four years prior to their last menstruation. Depres-
sive symptoms were reported to be more severe in postmenopausal women, with over
one-third of women meeting criteria for mood disorders [11,12].

On the other hand, women on hormonal therapy were reported to show only mild
depressive symptoms (13.5%) [13].

Depression, apart from having a negative impact on psychosocial well-being, in-
terpersonal and family relationships, social, professional as well as sexual functioning,
affects physical health. While it is difficult to show the relationship between depression
and deterioration in physical function, some evidence supports this correlation in older
populations [14].

Previously, it has been shown that depression in postmenopausal women is positively
associated with, among other diseases, cardiovascular diseases, metabolic syndrome,
osteoporosis, and fractures [5,15].

Healthy behaviors, such as a balanced diet, good hygiene, exercise, adequate sleep,
avoidance of alcohol and cigarettes, stress modulation, and regular medical exams, appear
indicated. They not only reduce the risk of developing the disease but also have a positive
effect on mental well-being [16,17].

The available data demonstrate a relation between depression and abnormal health
behaviors [18,19]. It has been suggested that depression contributes to a loss of in-health
maintenance [20].

It has also been noted that one’s place of residence influences various aspects of
women’s health during menopause. Some literature has indicated health discrepancies
between rural and urban inhabitants. The factors underlying these disparities include
socioeconomics (education, access to skilled work) and access to health services [21,22].

The aim of our study was to assess the severity of depressive symptoms in post-
menopausal women from urban and rural areas and determine their link to health-
related behaviors.

2. Materials and Methods
2.1. Study Group

This study was the second part of a research project devoted to the severity of de-
pressive symptoms in postmenopausal women living in urban and rural areas. The first
part of the project assessed the impact of serum thyroid-stimulating hormone (TSH) and
the plasma concentration of vitamin D concentrations as well as the presence of metabolic
syndrome on the severity of depressive symptoms in Polish postmenopausal women from
urban and rural areas [23].

The current study was conducted in 2018/2019 within the Lublin region, Poland,
and included 396 postmenopausal women (239 living in rural areas and 157 living in
urban areas). The inclusion criteria were age 45-65 and at least 12 months from the
last menstruation. The exclusion criteria were active cancer within five years before
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recruitment; medical history of mental disease; addiction to drugs of abuse and/or alcohol;
diagnosed dementia; current or past use of hormone replacement therapy (HRT) and severe
menopausal symptoms on the Kupperman scale as identified by the Montreal Cognitive
Assessment. Only women with a score of at least 26 were included in the study.

Participation in the survey was voluntary, and informed consent for participation was
obtained from all volunteers.

The study was approved by the Ethics Committee of Institute of Rural Medicine in
Lublin, Poland (protocol code IMW 07/2015, date of approval 15.09.2015)

2.2. Severity of Depressive Symptoms

The 21-item Beck Depression Inventory (BDI) [24] was used, wherein a score of
0-10 indicates no or minimal depressive symptoms, 11-27 indicates moderate depressive
symptoms, and 28 is cut for severe depressive symptoms.

2.3. Healthy Behavior Frequency

The Inventory of Healthy Behaviors [25] consists of four domains and each domain
consists of six items as follows:

Domain 1. Recommended nutritional habits (fruit and vegetables, whole grain, sugar,
salt, and cholesterol content of food, avoiding preservative food),

Domain 2. Preventive behaviors (health literacy, regular checkups, physical and
mental hygiene),

Domain 3. Psychological attitudes (positive outlook, avoiding anger, anxiety, stress
and depression, friendship, stable family life),

Domain 4. Health practices (avoiding overwork and excessive physical effort, suffi-
cient rest and sleeping, controlling body weight, reducing tobacco consumption).

Respondents endorse the frequency of behavior in the last year on a 5-point scale,
where 1 means “almost never”, 2—"rarely”, 3—"sometimes”, 4—"often”, and 5—"almost
always.” The scores are converted into low, average, and high frequency of healthy behavior.
The four domains can be assessed separately.

2.4. Statistical Methods

The statistical analyses were conducted using SPSS software. The mean (M) and
standard deviation (SD) were estimated for continuous variables, as well as absolute
numbers (n) and percentages (%) of the occurrence of items for categorical variables.

All estimates were calculated separately for rural women and separately for ur-
ban women.

The following statistical tests were used:

e Pearson’s chi-square test to compare the categorical variables between rural and
urban women;

e  Student’s t-test was used to compare continuous variables between rural and urban
women, and to compare the severity of depressive symptoms and healthy behavior
frequency, and to distinguish between the two categories of marital status and between
the two categories of education level in urban women;

e  Ftest of analysis of variance to compare the severity of depressive symptoms and
healthy behavior frequency between the three categories of the level of education in
rural women;

e Pearson’s correlation coefficient r to correlate the severity of depression and healthy
behavior frequency with continuous characteristics.

We used both univariate and multivariate regression models of the severity of depres-
sive symptoms against healthy behavior frequency. In univariate regression models, we
correlated the severity of depressive symptoms with one domain of healthy behavior (co-
variate), while in the multivariate regression model we correlated the severity of depressive
symptoms with four domains of healthy behaviors (covariates).

The significance level was assumed to be 0.05.
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3. Results
3.1. General Characteristics of Rural and Urban Women

Postmenopausal women living in rural areas were significantly younger at last men-
struation, more obese, less educated, more often widowed, and less often never married
than urban women. There was no significant difference in age or motherhood (Table 1).

Table 1. Study group characteristics.

Comparison between

. Rural Women Urban Women
Variable, Parameter (n = 239) (1 = 157) Rural and Urban Women
Test 1 p
Age (years), M & SD 56.82 4 4.40 56.38 4+ 3.34 1.072 0.285
Age at last menstruation (years), M + SD 48.95 +4.22 50.27 4+ 4.08 -3.016 0.003
BMI (kg/m2), M +SD 28.83 £5.01 26.36 + 4.36 5.045 <0.001
normal weight 56 (23.43) 65 (41.40)
overweight 96 (40.17) 64 (40.76) 21.271 <0.001
obesity 87 (36.40) 28 (17.83)
Level of education, n (%)
primary 27 (11.29) 1(0.64)
basic vocational 104 (43.51) 5(3.18)
secondary 97 (40.59) 65 (41.40) 168.621 <0.001
tertiary 11 (4.60) 86 (54.78)
Marital status, 1 (%)
married 204 (85.36) 128 (81.53)
never married 3(1.26) 7 (4.46)
divorced 4(1.67) 16 (10.19) 24.504 <0.001
widowed 28 (11.72) 6 (3.82)
Having children, n (%) 228 (95.40) 144 (91.72) 2.251 0.134
1 t-test for continuous variables or chi-square test for categorical variables, M—mean, SD—standard deviation. p for significant differences
is in bold.

The same study group characteristics were presented in our previous study on the
severity of depression in relation to serum TSH and vitamin D concentrations as well as
metabolic syndrome [23].

3.2. Severity of Deprresive Symtoms—Comparison between Rural and Urban Women

Rural women were more likely to show moderate or severe depressive symptoms
than urban women (p = 0.049, Table 2).

Table 2. Severity of depressive symptoms in study groups.

Comparison between Rural and Urban Women

Depressive Svmptoms Rural Women Urban Women
P ymp (n = 239) (n =157) t or Chi-Square Test ! |4
Total score, M &+ SD 11.82 +8.43 10.29 £7.07 1.879 0.061
lack or minimal, 7 (%) 110 (46.03) 88 (56.05)
moderate, 11 (%) 118 (49.37) 67 (42.68) 6.013 0.049
severe, 1 (%) 11 (4.60) 2(1.27)
! t-test for continuous variables or chi-square test for categorical variables, M—mean, SD—standard deviation. p for significant differences

is in bold.

A negative correlation between the severity of depressive symptoms and age was
found in postmenopausal urban women (r = —0.174, p = 0.029) but not in rural women
(r=—0.034, p = 0.600). The older the urban postmenopausal women were, the less severe
the depressive symptoms. The severity of depressive symptoms did not correlate with age
at last menstruation, BMI, or the level of education, or marital status in postmenopausal
women (Table 3).
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Table 3. Correlations between severity of depressive symptoms and study group characteristics.

Severity of Depressive Symptoms in Rural Women  Severity of Depressive Symptoms in Urban Women

Variable (n = 239) (n=157)
Test p Test p
Age (years) r —0.034 0.600 r —0.174 0.029
Age at last
menstruation r —0.046 0.491 r —0.103 0.207
(years)
BMI (kg/m?) r —0.002 0.976 r 0.106 0.186

F (primary, basic

Level of vocational or 0.994 0.372 t (secondary vs. ~0.357 0.721
education tertiary)
secondary)
Marital status t (married vs. ~0.076 0.939 NA

widowed)

r—Pearson’s correlation coefficient; t-test to compare continuous variables between two groups; F test for analysis of variance to compare
continuous variables between more than two groups; NA—not applicable because only the married group is large and the other groups are
very small. p for significant differences or correlation is in bold.

3.3. Comparison of Health Behavior Frequency in Rural and Urban Women

Healthy behavior frequency was significantly lower in rural women, especially in
Domain 1 (nutrition) (Table 4).

Table 4. Healthy behavior frequency in study groups.

Comparison between Rural and

Healthy Behavior Frequency Rural Women Urban Women Urban Women
(n =239) (n =157) A
t or Chi-Square Test p

Total score, M =+ SD 82.46 £ 14.42 85.62 £ 12.13 —2.268 0.024

low, 1 (%) 88 (36.82) 38 (24.20)
average, 1 (%) 88 (36.82) 67 (42.68) 7.062 0.029

high, 1 (%) 63 (26.36) 52 (33.12)
Recommended nutritional habits, M + SD 3.31 +£0.73 3.51 +0.73 —2.697 0.007
Preventive behaviors, M + SD 3.63 +£0.74 3.76 + 0.69 —-1.772 0.077
Psychological attitudes, M £ SD 3.55 £ 0.72 3.65 + 0.67 —1.481 0.139
Health practices, M + SD 3.25+0.74 3.34 + 0.58 —1.244 0.214

t-test for continuous variables or chi-square test for categorical variables, M—mean, SD—standard deviation. p for significant differences is
in bold.

Healthy behavior frequency did not correlate with age, age at last menstruation, BMI,
or marital status in postmenopausal women (Table 5). However, a correlation was found
between healthy behavior frequency and the level of education in both rural and urban
women (p = 0.034 and 0.045, respectively). Rural residents with a primary level of education
had a significantly lower frequency of healthy behaviors than those with basic, vocational
or secondary levels of education. Urban residents with a secondary level of education
had a significantly lower frequency of healthy behaviors than those with higher education
(Figure 1).
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Table 5. Correlations between total score of healthy behavior frequency and study group characteristics.

Total Score of Healthy Behavior Frequency in Rural

Total Score of Healthy Behavior Frequency in

Variable Women (n = 239) Urban Women (n = 157)
test 14 test 14
Age (years) r —0.169 0.009 r 0.166 0.038
Age at last
menstruation r 0.039 0.568 r 0.154 0.058
(years)
BMI (kg/m?) r 0.020 0.765 r —0.073 0.366
F (primary,
Level of basic, 3436 0.034 £ (secondary vs. —2.018 0.045
education vocational or tertiary)
secondary)
Marital status ~ © (narried vs. 0.731 0.465 NA

widowed)

r—Pearson’s correlation coefficient; t-test to compare continuous variables between two groups; F test for analysis of variance to compare
continuous variables between more than two groups; NA—not applicable because only the married group is large and the other groups are

very small. p for significant differences or correlation is in bold.

100

g1 o N © \©
o O © O O

Total score
of healthy behaviour frequency
=N W
o O O O

o

W 84.43

282.33

* 83.37

T 87.40

1- 76.41

primary

basic vocational

Rural women

secondary ‘ secondary

tertiary

Urban women

Figure 1. Total score of healthy behavior frequency with level of education in the study groups. Results are presented as M
+ SD, M—mean, SD—standard deviation.

3.4. Correlation between Severity of Depressive Symptoms and Healthy Behavior Frequency in

Rural and Urban Women

The severity of depressive symptoms correlated negatively with

healthy behavior frequency, especially psychological attitudes in both rural and ur-

ban women;

frequency of recommended nutritional habits and health practices only in urban

women, but not in rural ones (Table 6).
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Table 6. Regression models of severity of depressive symptoms on healthy behavior frequency in study groups.

Severity of Depressive Symptoms in Rural Women  Severity of Depressive Symptoms in Urban Women

. (n =239) (n =157)
Covariate
Univariate Models Multivariate Model Univariate Models Multivariate Model
b p b p b p b p
Total score of
healthy ~1.89 0.038 NA ; 510 <0.001 NA -
behavior
frequency
Recommended
nutritional -0.96 0.205 —0.02 0.988 —291 <0.001 —0.98 0.221
habits
Preventive ~0.95 0.202 1.02 0.341 ~1.03 0.208 2.36 0.007
behaviors
Psychological —2.54 0.001 —3.58 0.001 —4.92 <0.001 —5.34 <0.001
attitudes
Health —0.70 0.346 0.66 0.473 —2.83 0.004 —091 0.357
practices

b—mean change in depressive symptoms per unit of covariate; NA—not applicable because the total score of healthy behavior is calculated
as a mean of four domain scores of healthy behaviors, so the total score is a linear function of four domain scores. p for significant slope

terms is in bold.

4. Discussion

The present study demonstrated that in the case of rural women, the frequency of
healthy behaviors, especially correct eating habits, was significantly lower and correlated
with the level of education. The lower the education, the lower the frequency of healthy
behaviors. In this group, as expected, the severity of depressive symptoms correlated
negatively with the frequency of healthy behaviors and positive psychological attitudes. It
means that with an increase in involvement in healthy behaviors and a positive attitude
toward life, the severity of depressive symptoms reduces. Such a negative correlation
between positive psychological attitudes and the severity of depressive symptoms is
obvious, especially is cross-sectional studies. On the other hand, in the group of urban
women, the higher the frequency of healthy behaviors—mainly aimed at adherence to a
proper diet, showing an optimistic attitude to life and undertaking healthy practices—the
lower the severity of depressive symptoms was.

Since menopause is an inevitable part of the aging process and marks the end of a
woman’s reproductive years, it is associated with many unfavorable changes in the state
of physical and mental health, which makes the research on disorders, diseases and their
correlates of postmenopausal women essential [26].

A lower education level of postmenopausal women living in rural areas was observed
in previous studies performed in various populations [22,27,28]. Studies based on Polish
women demonstrated that the perimenopausal period more often predisposes rural women
to changes in body structure, especially weight gain and changes in the distribution
of adipose tissue [4,22,28]. The differences between rural and urban women were also
reported in variables such as socioeconomic status and lifestyle. It is much more likely for
rural women to be unemployed and without sufficient income, which may undoubtedly
have an impact on their physical and mental health [22].

In the BDI, the surveyed postmenopausal women from rural areas more often had
moderate (49.37%) or severe depressive symptoms (4.60%) when compared to urban
women (42.68% and 1.27%, respectively). The present study showed that, apart from the
place of residence, only age correlates with the severity of depressive symptoms, but only
in urban postmenopausal women. The older the women were, the less severe were their
depressive symptoms. Moreover, the severity of depressive symptoms did not correlate
with any of the other variables studied (age of last menstruation, BMI, level of education,
marital status). Similarly, in the Nigerian research based on 103 women aged 45-60 [29], no
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significant correlation was found between depressive symptoms and age, marital status,
number of years after menopause and the level of education. Deveci et al. [30] observed that
the mean BDI score of 519 postmenopausal women aged over 49 years old was 17.01 £ 8.75,
and 42.2% had moderate and severe depression. Similarly, in a Spanish study [31], 45%
out of 169 women suffered from depression. On the other hand, in studies conducted on
groups of 744 Turkish women [32], 566 women from Taiwan [33], as well as women from
southeast Poland (aged 48-58) analyzed by Barnas et al. [34], a slightly lower proportion of
postmenopausal women with depression compared to our study (24.7%, 38.7%, and 39%,
respectively) was demonstrated.

The reduction of depressive symptoms with age was observed in 15 year longitudinal
studies, however, women were not divided according to the place of residence [33,35,36].
Numerous data gathered so far have indicated that depression in postmenopausal women
correlates with many socio-demographic variables, e.g., marital status, level of education,
socioeconomic status.

Higher levels of depressive symptoms were observed in single, widowed, divorced,
and unmarried women [2,21,37].

Women with lower levels of education were reported to have higher rates of depressive
symptoms [2,14,30,32]. Low socioeconomic status was also a predictor of depressive
symptoms [2,30]. Moreover, problems in sexual life, inactivity, and fertility /number of
births per woman are important in the development of depression [30]. Previously, the age
of first menstruation and the number of miscarriages were found as significant predictors
of depression severity in the studies by Jung et al. [38], which was conducted in a sizable
group of 60,114 Korean women aged 52-61, and the Chinese research by Zhang et al. [37]
based on the contrary on a low number of women (N=51, aged 40-60).

Earlier studies have confirmed the relationship between the level of depressive symp-
toms and suboptimal healthy behavior. The severity of depression was associated with a
lack of physical activity and a sedentary lifestyle in 13,715 women from 45 to 50 years of
age [39]. Moreover, poor diet resulted in obesity correlated with the severity of depressive
symptoms [33,40]. Smoking, excessive alcohol consumption, and poor sleep quality were
other predictors of depressive symptoms in postmenopausal women [2,40,41].

The conducted analyses emphasize the importance of taking into account psychosocial
factors, the place of residence, and the lifestyle of postmenopausal women to improve
the quality of their life and health and reduce the risk of depressive symptoms. The
research results also indicate the need for pro-health measures and preventive programs
for postmenopausal women, which may inter alia compensate for the inequalities in the
health of rural women. It is also important for women to be aware that their mental health
in the fifth and subsequent decades of their lives depends on how much they care about
their health. It seems justified to raise the level of disease prevention for women from rural
areas, with access to prevention programs that usually are not available for farmers in
Poland. A leading role in this process should be played by primary care practitioners, who
should be involved in health promotion and health education.

The present study has some limitations. The proportion of urban/rural women in the
present study differs from what is observed in the general population. Due to this fact, all
analyses in the study were performed separately, so it did not affect the results. Despite the
fact that the Beck Depression Inventory is often used in many studies, it includes questions
about somatic symptoms that could be correlated with being overweight as well as with
positive psychological attitudes and prevention behaviors. However, the last two domains
are measured by the Inventory of Healthy Behaviors. Moreover, other factors can influence
mood disorders, including psychological factors related to stress at work, at home, and in
social relationships. The effects of these factors on depression severity in postmenopausal
women are worth investigating.
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5. Conclusions

The severity of depressive symptoms in this sample of Polish postmenopausal women
correlates negatively with the frequency of healthy behaviors. The correlation is strongest
in rural women.
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