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Abstract

Background: Maternal health behaviors during pregnancy are crucial for maternal and fetal
outcomes. While global research has explored that demographic, clinical, and psychosocial
determinants significantly influence these behaviors, evidence from low- and middle-income
countries (LMICs), including Albania remains limited. This study aims to evaluate psychosocial
perceptions and health behaviors related to lifestyle among pregnant women in a local Albanian
community in order to identify which are higher risk subgroups that need targeted and tailored
antenatal care interventions. Methods: This multicenter cross-sectional study included 200 pregnant
women attending antenatal clinics from May to August 2024 in Vlora city, Albania. Participants were
selected using consecutive sampling based on inclusion criteria. Data were collected through a
validated questionnaire composed of five sections: demographic/obstetric data; maternal health
behaviors; dietary diversity; physical activity, perceived stress; and social support. Clinical and
anthropometric measurements were assessed by trained health professionals during antenatal visits.
SPSS version 23.0 and binary logistic regression with p-value < 0.05 statistically significant were used
for data analysis. Results: Mean age was 28.3+6.4 years, 71% employed and 83.5% urban residents.
Key unhealthy behaviors included tobacco use (25.5%), alcohol consumption (10.5%), exposure to
toxins (15%), and low dietary diversity (32%). We found significant correlations between low dietary
diversity and rural residence (OR=2.71), hypertension (OR=7.61), hyperglycemia (OR=9.65), and
overweight/obesity (OR=2.33). Tobacco and alcohol use were associated with unemployment and
hypertension variables. Low/moderate social support and high perceived stress were significantly
related with multiple unhealthy behaviors, such as low dietary diversity, inadequate physical activity
and antenatal care. Conclusions: Unhealthy nutritional behaviors, tobacco and alcohol use and low
physical activity are more prevalent risk factors among pregnant women in Vlora city. Priority should
be given to vulnerable groups, including rural residents, pregnant women with low social support,
high perceived stress and those with hypertension, hyperglycemia and obesity. Interventions that
integrate psychosocial support and health education into antenatal care services are urgently needed
to enhance pregnancy outcomes in Albanian communities.

Keywords: pregnancy; maternal health behaviors; dietary diversity; physical activity; perceived
stress; social support; antenatal care; albania; cross-sectional study

1. Introduction

Unhealthy behaviors and lifestyles during pregnancy remain a major issue of public health due
to a significant pregnancy and infant adverse health outcomes [1-3]. These behaviors are also
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contributing to high maternal and infant mortality rates globally [4]. In Albania, a middle-income
Southeast European country, the maternal mortality ratio has remained relatively stagnant over the
past two decades, roughly around 8 per 100,000 live births, which is comparable to the regional
average. According to the Albanian Institute of Statistics (INSTAT), the infant mortality rate in 2023
was 6.1 deaths per 1,000 live births, more than twice the European average of 3 deaths per 1,000 [5].
Many countries around the world, including Albania, have set the goal to reduce the global maternal
mortality ratio to less than 70 per 100,000 live births by 2030 [6]. There are a variety of risk factors,
both known and modifiable, that threaten the health of the mother and fetus, such as poor nutrition,
smoking, sedentary lifestyle, alcohol consumption, unsystematic and insufficient prenatal care [7].
Poor maternal nutrition has been linked to intrauterine growth restriction, low birth weight,
premature delivery, and increased maternal morbidity and mortality [4]. A widespread phenomenon
is also the failure to meet the recommended levels of micronutrients among pregnant women,
especially in low- and middle-income countries, including Albania, as a result of unhealthy eating
habits and a lack of a diverse diet. In addition, many women fail to meet the nutritional intake
recommendations provided by the World Health Organization (WHO), placing both maternal and
fetal health at considerable risk [8,9]. Enhancing dietary diversity is recognized as one of the most
effective approaches to preventing both macro- and micronutrient deficiencies during pregnancy.
Therefore, ensuring adequate intake of essential nutrients, such as vitamins, minerals, protein,
energy, and fluids, through consumption of a wide variety of food groups is critical. While, it is
crucial for pregnant women to consume a wide range of food groups to ensure adequate intake of
vital nutrients such as vitamins, minerals, proteins, energy, and fluids [4,8]. Furthermore, a
combination of lack of physical activity and eating unhealthy foods during pregnancy is positively
related to gestational weight gain and obesity, as has been reported by research. According to that, it
has been observed that a good portion of pregnant women are affected by overweight and obesity;
in the USA, a prevalence of 42% is reported, in various European countries, 30%, and in populations
of Asia, 10% [10]. While smoking during pregnancy is related to higher rates of low birth weight and
fetal heart rate abnormalities. It has also been reported that the prevalence of pregnant women who
smoke has reached 8.1% at the global level, while in Europe it is reported to be 5.9%. Regarding
alcohol consumption by pregnant women, the prevalence at the global level is 9.8%; however, these
data differ significantly by country [12]. Complications that come from a poor diet and a very passive
lifestyle include hypertension and diabetes, which normally place these mothers’ pregnancies in the
category of high-risk. Women who are considered to have such a pregnancy experience psychological
stress and do not find it easy to adapt to the healthy behaviors that they should apply [13].

High levels of stress during pregnancy have also been shown to significantly impact pregnancy
outcomes [14]. In contrast to stress, there is social support that reduces stress and increases adaptation
[15]. Perceiving social support during stressful situations may contribute to better health outcomes
by shaping the pregnant woman’s perception of threats, thereby reducing anxiety levels and
strengthening their coping abilities [16]. A significant relation has been reported between the
perceived stress of pregnant women and the presence of social support [13]. In addition, evidence
suggests that professionals who work in prenatal care clinics are among the most important in
alleviating the psychological and social stress that these women experience, while also promoting the
importance of having and maintaining a healthy lifestyle. However, how effective this intervention
will be depend also on the social and emotional environment in which these pregnant women are
living [17]. Despite the global emphasis on maternal health, there is limited evidence from Albania
concerning the lifestyle-related health behaviors of pregnant women and how these relate to
perceived psychosocial factors such as stress and social support. From what we know so far, in
Albania there are no studies that have analyzed and examined these relationships. Therefore, the
present study aims to fill this gap in the literature by evaluating the association between psychosocial
perceptions and health behaviors related to lifestyle during pregnancy in a local Albanian community
in order to identify more vulnerable subgroups that need tailored antenatal care interventions.
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2. Materials and Methods
2.1. Study Area, Study Design and Study Period

A cross-sectional multicenter study was conducted during the period May-August 2024,
including pregnant women attending antenatal clinics in primary healthcare settings in the city of
Vlora, a local community of southwestern Albania. There are four main urban health centers (HCs
No. 1, 2, 3, and 4) that provide prenatal care for the majority of women living in this city and
surrounding areas. The participants were recruited from three of them selected due to their high
antenatal patient volume, availability of specialized maternal health staff, and representativeness of
the urban pregnant population in Vlora. These selected centers also serve pregnant women who
reside in rural areas but are temporarily living, working, or renting in the city, since rural health
centers in the Vlora region do not provide high-quality antenatal care services due to lack of trained
staff and infrastructure. Health Center Number 1 did not have enough specialized professional staff
and did not have a large patient flow, so it was not included in the study. By focusing on these three
health centers with the above-mentioned characteristics, the study intends to provide a variety of
sociodemographic conditions of pregnant women, thus ensuring qualitative and systematic prenatal
care at a high level of quality, eliminating as many of the confounding variables as possible.

2.2. Study Population, Sampling Procedure and Sample Size Calculation

Eligible participants were selected using the “consecutive sampling” technique. It was invited
to participate any pregnant woman who attended the clinic for prenatal care during the study period
if met the inclusion criteria. This is also recommended by the WHO for facility-based, cross-sectional
surveys so that the sample is not only representative but also unbiased, as well as within a given
timeframe [18]. The inclusion criteria were a) fetal gestational age >20 weeks, since within this period
the mother-fetus bond has already been formed and the foundations of health behaviors have been
fully laid; b) singleton pregnancy, because the extra risk of twin and/or multiple pregnancies affects
the results of the study; c) mothers attending a routine antenatal check-up at the time of enrollment,
ensuring accessibility and feasibility of participation; and d) no experience of stressors in the last 6
months (such as death of some family members because it may have other psychological effects), so
that no confounding factors would affect psychological assessment outcomes. The exclusion criteria
were a) incomplete responses or refusal to engage with the questionnaire were not considered in the
final analysis; b) pregnant women who are diagnosed with pathologies that impair active
participation in the interview. During the study period, a total of 355 pregnant women were receiving
antenatal care at the selected clinics. The Yamane formula n = N/1+N.e? is used to determine the
sample size, n = 355/1+355. (0.05)2 where n = required sample size; N = population size
(N=197+92+66=355, respectively for antenatal clinics No. 4, No. 2, and No. 3 in the city of Vlora); e =
margin of error (expressed as a decimal). This formula it is particularly relevant, especially in survey
research where the technique used for the collection of participants was the consecutive sampling
technique and the population is not infinite. The sample size was calculated taking into account a
95% confidence level (CI) and a 5% margin of error, resulting in 188 participants. A total of 200
pregnant women were invited to participate in the present study.

2.3. Data Collection

In this study, a measuring instrument consisting of five sections was used and developed
through a structured multi-step process. To enhance the validity of the tool and the reliability of the
statements, Sections I to IV are based on various publicly accessible survey instruments, including
the Food Frequency Questionnaire [19], the Health Promotion Lifestyle Profile, from which we
selected one of its six dimensions to assess the physical activity behaviors of pregnant women [20],
the Perceived Stress Scale [21], and the Multidimensional Scale of Perceived Social Support [22]. The
items related to maternal health behaviors were adapted from previous research [23,24] and
developed specifically for use in Albania. To ensure linguistic and contextual accuracy, the
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questionnaire was translated into Albanian through a forward and backward translation process by
three independent translators. Following the translation, three healthcare professionals with
expertise in antenatal care reviewed the instrument and suggested necessary revisions based on their
professional judgment. A pilot study with ten pregnant women was conducted to evaluate the
questionnaire’s clarity and applicability. Based on the feedback gathered, minor adjustments were
made to finalize the questionnaire for use in the present study.

The final instrument contains:

1. Demographic and obstetric data self-reported by study participants.

2. Health behaviors of the pregnant women that also have an impact on fetal well-being and
development, such as exposure to unhealthy substances (alcohol, tobacco, toxins, and radiation),
unhealthy eating behaviors (folic acid consumption, dietary diversity, pre-pregnancy Body Mass
Index (BMI), and weight gain during pregnancy), and inadequate antenatal care (time of the first
prenatal visit and total number of prenatal visits compared to the number recommended for the
gestational age of the fetus). Each participant was asked how many weeks pregnant she was
when she made her first visit to the doctor at the health center and how many visit she had made
in total up to the time she was being interviewed. The categorization of antenatal care contacts
into inadequate (<8), adequate (=8), and more than recommended (>8) was based on WHO
guidelines for a positive pregnancy experience. The timing of the first antenatal care (ANC) visit
was classified into three categories, based also on WHO recommendations: early (<6 weeks), on
time (6-12 weeks), and late (=13 weeks) gestation [25].

3. To measure the dietary diversity of women of reproductive age, an adapted Food Frequency
Questionnaire based on Food and Agriculture Organization of the United Nations (FAO)
standards was utilized. The instrument serves to estimate the likelihood of adequate
micronutrient consumption through the diversity of food groups consumed. Each participant
will be given a list of nine types of food and asked to indicate which of the food items they have
consumed in the past 24 hours. Dietary diversity scores were determined by adding the number
of different food groups consumed by each participant. Based on FAO guidelines, women with
dietary diversity scores below the mean score of the sample are considered to have low dietary
diversity [26].

4. Physical activity (PA) is internationally recognized as an important factor for protecting and
improving health in pregnant women. The physical activity subscale of the Health-Promoting
Lifestyle Profile II (HLPL- II), which is a widely used tool in clinical and epidemiological studies,
translated and validated in many languages of the world, will be used to assess behaviors related
to physical activity. Based on the HPLP II scores, each response ranged from 4 to 32 points for
the physical activity subscale. The result will be calculated from an average of the individual’s
responses to the 7 items for the physical activity subscale. Permission to use this questionnaire
was obtained from the Albanian authors who translated, adapted, and validated it in Albanian
[27].

5.  Two standardized questionnaires were used to assess psychosocial factors: the Perceived Stress
Scale (PSS), based on a Likert scale, and the Multidimensional Scale of Perceived Social Support
(MSPSS), which includes 12 items scored on a Likert scale, with a self-report method. Each
individual score on the PSS can be a number between 0 and 40, with higher scores symbolizing
higher perceived stress levels. Each subscale of the MSPSS has 4 items, and the final score can
be a minimum of 12, up to a maximum of 84, with higher scores representing greater social
support. The validity was confirmed through content analysis, and reliability in various studies
was established using Cronbach’s alpha coefficient: 1) For the PSS, the internal consistency was
0.84 [28]. 2) For the MSPSS subscales, the reliability was a=0.86-0.9 [29]. The reorganization of
the final version of the questionnaire resulted overall in 0.81 Cronbach’s alpha reliability.

6. Anthropometric measurements of height and weight to determine pre-pregnancy BMI and
weight gain during pregnancy was used. Enumerators recorded each respondent’s self-reported
pre-pregnancy height and weight. Women were asked to attend fasting (=8 hours) to standardize
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glucose and blood pressure measurements. Trained midwives performed all anthropometric
and clinical assessments for pregnant women using calibrated equipment in selected antenatal
centers. The same procedures were used across centers to ensure comparability. We followed
WHO guidelines to calculate each participant’s BMI before pregnancy [30]. To calculate the
weight gain of the pregnant woman, the weight she had before pregnancy was subtracted from
the weight she had at the prenatal visit. According to WHO guidelines [31,32], women were then
classified into three categories: below, within, or above the standard range of weight gain.
Clinical measurements include measurement of systolic and diastolic blood pressure (BP) using
a digital sphygmomanometer in mm Hg, as well as fasting glucose (FG) using a glucometer.

The questionnaire was administered within the health centers where these pregnant women
participating in the study had routine visits, by initially obtaining verbal informed consent. The
environment where the interview was conducted was private, to allow the woman to feel as
comfortable as possible and with the assurance that everything would be confidential. Data collection
was carried out by 3 antenatal care professionals, who were trained by the lead researcher not only
on how to administer the questionnaire but also on the most ethical and emotionally compassionate
way of communicating with the pregnant woman.

2.4. Statistical Analysis

Data were analyzed using IBM SPSS Statistics for Windows, Version 23.0 (Armonk, NY: IBM
Corp.). To present descriptive statistics, cross-tabulations were used. Also, relative and absolute
frequencies were reported for categorical variables. While for the continuous variables, mean values
and standard deviations were calculated. The Kolmogorov-Smirnov test was used to present the
normality of continuous variables and all resulted in a normal distribution (p>0.05).

Variable coding was performed as follows:

e  Dietary Diversity: <6 food groups = Low dietary diversity; 26 food groups = High dietary
diversity.

e  Physical Activity mean score: >2.3 = Adequate; <2.3 = Inadequate.

e  Stress Level mean score: Low (<2.0); Moderate (2.1-2.8); High (=2.8).

e  Perceived social support mean score: >4.5 indicates high support; <4.5 indicates low support.

A binary logistic regression analysis was used to examine the relationship between independent
and dependent variables. The strength and orientation of relationships were assessed using odds
ratios (ORs) and their corresponding 95% confidence intervals (Cls). Because the outcome variables
are binary and binary logistic regression is suitable for modeling the relationships between predictors
and pregnancy-related health behaviors, it was selected. A p-value <0.05 was considered statistically
significant. For regression purposes, all variables with more than two categories were dichotomized
as follows:

e  Educational level: <High school (elementary/secondary/high school) vs. >High school

(Bachelor’s/Master’s degree)

e  Economic status rate: Low, High, or Moderate

e  Parity: Multigravida (second or subsequent pregnancies) versus Primigravida

e  Schedule of the first prenatal visit: early (before 13 weeks) versus late (after 13 weeks)
¢  BMI: Normal or underweight versus overweight or obese.

3. Results

Referring to Table 1, the average age of the participants was 28.3+6.43 years, 71% were employed,
and 83.5% resided in urban areas. About one-third of pregnant women (39%) were at their first
pregnancy, and 11% had fewer than the recommended number of antenatal visits. Only 19 % of
pregnant women had their first antenatal visit later than recommended (after 13 weeks). Regarding
anthropometric and clinical measurements, the majority of pregnant women (73%) had a normal
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body weight before pregnancy, 17.5% were overweight, and only 5.5% were obese. About 10 % had
BP over 140/90, and. 9.5% of respondents had FG>140 mg/dL.

Maternal Health Behaviors are presented in Table 2. We observed a significant rate of cannabis
and other drug use (5.5%), alcohol use (10,5%), exposure to toxins (15%), and exposure to radiation
(17,5%) during pregnancy. Additionally, the results showed higher rates of tobacco exposure, with
25.5% of women using tobacco during pregnancy and 62.5% of them being exposed to tobacco.
Regarding supplement intake during pregnancy, the results showed that approximately 72.5% of
women reported taking folic acid, while 69.5% had taken a combination of folic acid, vitamin D, and
iron supplements. About 35% of women gained weight during pregnancy above the standard weight,
while 25% weighed less than the standard. About 32% of women had low dietary diversity, and 69%
did not participate in regular physical activity.

Table 3 shows the link between unhealthy maternal behaviors and demographic, obstetric, and
clinical characteristics. We found that residence, BP over 140/90, postprandial FG >140 mg/dL, and
BMI are significantly associated with low dietary diversity. Pregnant women from rural areas
(p=0.010, OR=2.71, CI=1.26-5.80) were more likely to have low dietary diversity. Additionally,
pregnant women with blood pressure over 140/90 mmHg (p=0.001, OR=7.61, CI=2.34-24.69),
postprandial blood glucose >140 mg/dL (p=0.001, OR=9.65, CI=2.57-36.11), and overweight/obesity
(p=0.014, OR=2.33, CI=1.19-4.56) were more likely to have low dietary diversity.

Regarding the unhealthy maternal behavior “weight gain out of standard range,” the findings
showed that younger pregnant women (p=0.001, OR=0.37, CI=0.20; 0.67), those with lower levels of
formal education (p=0.018, OR=2.04, CI=1.13; 3.70), and first-time pregnant women (p=0.001, OR=3.55,
CI=1.93; 6.53) had increased odds of experiencing weight gain above the standard range. Meanwhile,
pregnant women with BP over 140/90 mmHg (p=0.016, OR=5.37, CI: 1.36; 21.11) had higher odds of
experiencing weight gain below the standard range.

Women’s age and employment status were significantly associated with tobacco exposure.
Unemployed women (p=0.003, OR=0.50, CI=0.27-0.93) and older women (p=0.015, OR=2.03, CI=1.14-
3.59) were more likely to be exposed to tobacco, including secondhand smoke. The findings also
showed a significant association between alcohol use, employment status, residence, and BP readings
over 140/90. Unemployed pregnant women (p=0.016, OR=3.08, CI=1.23-7.74), women from rural
areas (p=0.034, OR=2.94, CI=1.09-7.98), and those with blood pressure over 140/90 (p=0.009; OR=4.77,
CI=1.47-15.45) had higher odds of consuming alcohol.

Regarding exposure to toxins like pesticides, our results showed a statistically significant link
with variables such as age (p=0.008, OR=3.24, CI: 1.36; 7.69), low economic status (p=0.029, OR=3.29,
CIL: 1.12; 9.59), first pregnancy (p=0.025, OR=0.34, CI: 0.13; 0.87), and blood pressure over 140/90
(p=0.008, OR=6.20, CI=1.59; 24.17). The findings also indicated that pregnant women from rural areas
(p=0.023; OR=0.33, CI: 0.13; 0.86) were more likely to be exposed to radiation.

No folic acid intake during pregnancy appears to be statistically linked to unemployed women
(p=0.001; OR=3.16, CI=1.63-6.11), who are more likely not to take this supplement. Additionally, not
taking a prenatal vitamin containing folic acid, iron, and vitamin D during pregnancy seems to be
statistically associated with a lower level of formal education (p=0.001; OR=2.78, CI=1.49-5.17),
unemployment (p<0.0001; OR=3.29, CI=1.24-7.17), and residence in a village (p<0.0001; OR=6.56,
CI=2.93-14.72).

Regarding physical activity, the findings showed that women experiencing their first pregnancy
(p=0.002; OR=0.38, CI=0.20-0.71) were more likely to engage in regular physical activity. Finally, we
found that age and economic status were significantly associated with inadequate antenatal care.
Older pregnant women and those with low economic status were more likely to have their first
antenatal visit later than recommended (p=0.033, OR=2.23, CI=1.06—4.66) and to have fewer total
antenatal visits than recommended (p=0.029, OR=3.72, CI=1.14-12.15). Additionally, they were more
likely to experience these issues (p=0.001, OR=6.87, CI=2.49-18.93; p=0.012, OR=5.59, CI=1.45-21.55).

The link between unhealthy maternal behaviors and clinic characteristics, along with social
determinants of health, is shown in Table 4. We identified that low dietary diversity (p=0.007),
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incorrect physical activity (p=0.003), alcohol consumption (p=0.016), toxin exposure (p=0.021),
radiation (p=0.007), lack of prenatal vitamins (p=0.002), and inadequate antenatal care (first antenatal
visit later than recommended, p=0.001) are significantly connected with low or moderate social
support. Moreover, low dietary diversity (p=0.003) and BP over 140/90 (p=0.047) were significantly
linked to high perceived stress during pregnancy.

Table 1. Demographic, obstetrics and clinical characteristics of participants.

Variables | N (%) ‘ Mean + SD

Sociodemographic variables

Age (years)

Until 20 24 (12.0%) 17.958 =
1.1221

20-30 86 (43.0%) 25.163 +
2.9699

30-40 87 (43.5%) 33.756 +
3.2465

Over 40 3 (1.5%) 41.500 +
0.7071

Employment status

Housewife 58 (29.0%)

Employed 142(71.0%)

Educational status

Less than high school (8-9 years) 14 (7.0%)

High school 66 (33.0%)

Bachelor 80 (40.0%)

Master 40 (20.0%)

Residence

Village 33 (16.5%)

City 167(83.5%)

Economic status

Low 18 (9.0%)

Average 145 (72.5%)

High 37 (18.5%)

Obstetric variables

Number of pregnancies

1st 78 (39.0%)

2nd 74 (37.0%)

3rd 43 (21.5%)

4th or more 5 (2.5%)

Number of antenatal visits

Less than recommended number 16 (11.0%)

Equal to recommended number 58 (49.3%)

More than recommended number 72 (39.7%)

Time of first antenatal visit

< 6 weeks 52 (26.0%)

6-13 weeks 110 (55.0%)

> 13 weeks 38 (19.0%)

Anthropometric and clinical measurements

BMI (Body Mass Index) before Pregnancy (kg/m?) 22.8+3.503

Normal 146 (73.0%)

Underweight 8 (4.0%)
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Overweight 35 (17.5%)

Obesity 11 (5.5%)

Systolic BP (mm Hg) 118.6+21.226

Diastolic BP (mm Hg) 72.5+13.296

BP over 140/90 21 (10.5%)

FG (mg/dl) 94.7+23.038

Postprandial FG>140 mg/dL 19 (9.5%) 148.4+7.104
Table 2. Maternal Health Behaviors.

Variables N (%) Mean +SD

Have you used tobacco, e-cigarettes, vapour in pregnancy?

Yes 51 (25.5%)

No 149 (74.5%)

Are you exposed to second or third-hand smoke, vapour, or other

exhaled products in the house or car?

Yes 125 (62.5%)

No 75 (37.5%)

Have you consumed alcohol during pregnancy?

Yes 21 (10.5%)

No 179 (89.5%)

Have you consumed cannabis/other drugs during pregnancy?

Yes 11 (5.5%)

No 189 (94.5%)

Have you been exposed to pesticides or other toxic chemicals during

pregnancy?

Yes 30 (15.0%)

No 170 (85.0%)

Have you been exposed to X-rays or other non-medical radiological

substances during pregnancy?

Yes 35 (17.5%)

No 165 (82.5%)

Did you just take a folic acid supplement?

Yes 145 (72.5%)

Before and during pregnancy 85 (42.5%)

During pregnancy 60 (30.0%)

No 55 (27.5%)

Are you taking a prenatal vitamin with folic acid, iron, and vitamin D?

Yes 139 (69.5%)

No 61 (30.5%)

Dietary diversity

Higher dietary diversity (dietary diversity scores > = 6) 136 (68.0%) 7.404+1.157

Low dietary diversity (dietary diversity scores < 6) 64 (32.0%) | 4.688+0.990

Weight gain out of standard range 120 (60.0%)

Below standard range 50 (25.0%)

Above standard range 70 (35.0%)

HPLP II- Physical activity subscale

Correct 62 (31.0%)

Incorrect 138 (69.0%)

Table 3. Association between unhealthy maternal behaviors and demographic/obstetric/clinic characteristics.
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Weight gain out of standard range Exposure to tobacco
Low dietary diversity (including secondhand
Below standard range Above standard range smoke)
95% 95% 95% 95%
Variables Confidence Confidence Confidence Confidence
P Interval for P Interval for P Interval for P Interval for
Exp(B) Exp(B) (0] Exp(B) Exp(B)
Val OR L U Val OR L U Valu R L U Val | OR L U
e oW p e ow rp e ow rp e oW PP
er per er er er er er er
Bou Bou Bou Bou Bou Bou Bou Bou
nd nd nd nd nd nd nd nd
0.14 1.5 0.05 1.9 0.001 0.3 0.0
Age > mean 0 1 0.75 3.04 5 1 0.99 3.68 A v 0.20 0.67 15* 2.03 1.14 3.59
Complete
d high 0.31 1.3 0.05 0.5 0.018 | 2.0 0.2
school (or 5 6 0.74 2.49 3 0 0.25 1.02 . 4 1.13 3.70 87 0.73 | 041 1.30
below)
Low
. 0.51 1.3 0.77 1.1 1.2 0.8
economic 3 9 0.51 3.78 6 7 0.39 346 | 0.717 0 0.44 3.25 14 1.12 | 041 3.03
status
Unemploy 1 14 | 16 085 | 09 13 0.0
ment 0 1 0.84 3.06 v 3 0.46 1.90 0.378 5 0.70 2.49 03* 0.50 | 0.27 0.93
status
Residence 0.01 2.7 0.44 1.3 1.0 0.5
(village) o 1 1.26 5.80 3 3 0.60 3.14 0.857 v 0.49 2.33 13 1.29 | 0.59 2.80
First 021 | 14 | g0 | 269 | 23] 05 | g9 | a7 | 09T | 35 ] 103 | 653 | %0 | 056 | 031 | 100
pregnancy 0 7 4 9 * 5 52
BP over 0.00 7.6 24.6 0.01 5.3 21.1 0.8 0.3
140/90 1* 1 2.34 9 6 7 1.36 1 0.851 v 0.22 3.37 89 1.61 0.54 4.84
BMI 1
(Overweig 8 1 23 1. 4. ;)7 07 0. 1. 0.3 . 0. 2.6 (i 22 1. 4.
ht/ 19 56 38 44 74 3 69 6 08 51
. 4% 3 4 4 3 1
Obesity) 6
Postprandia | g 55 | g 361 | 022 | 03 21 0.0 120
1 FG>140 ' . 2.57 ’ ) . 0.08 | 1.79 | 0.205 : 0.66 6.61 iy 333 | 091 ’
1* 5 1 7 9 0 67 9
mg/dL
No taking a prenatal .
Alcohol consumption Exposure to radiation vitamin with folic acid, No folic a.c1d
. . . consumption
iron, and vitamin D
95% 95% 95% 95%
Confidence Confidence Confidence Confidence
Variables P Interval for P Interval for P Interval for P Interval for
Exp(B Exp(B Exp(B Exp(B
Val | OR [— Xp( L Val | OR Xp( & Valu g - X & val | OR (— Xp( [;
e ow p e ow 199 e ow PP e ow PP
er per er er er er er er
Bou Bou Bou Bou Bou Bou Bou Bou
nd nd nd nd nd nd nd nd
0.25 0.5 0.09 | 22 1.1 | 051 0.6
Age > mean 3 3 0.23 1.47 3 5 0.87 5.79 0.768 3 4 249 35 1.16 | 0.62 2.16
Complete
d high 0.23 1.7 0.81 1.1 0.001 2.7 0.2
school (or 3 3 0.70 4.30 5 5 0.43 291 A 3 1.49 5.17 10 0.66 | 0.35 1.25
below)
Low
economic 048 04 0.06 3.77 033 0.5 0.12 2.03 0.347 18 0.51 6.68 0.0 0.43 | 0.16 1.16
3 7 4 5 99
status
Unemploy 1 401 | 30 092 | 1.0 <0.00 | 32 0.0
ment p 3 1.23 7.74 5 5 0.38 291 01* 9 1.24 717 o01* 3.16 1.63 6.11
status
Residence 0.03 29 0.02 0.3 <0.00 | 65 0.4
(village) 4 4 1.09 7.98 3 3 0.13 0.86 01* 6 2.93 14.72 13 1.39 | 0.62 3.11
First 018 | 18 | o7s | ase | %% | 24 | 095 | 655 | 0977 | 0| 045 | 227 | % | 117 | 02 | 221
pregnancy 9 3 3 9 1 15
BP over 0.00 4.7 15.4 0.55 0.6 0.3 0.1
140/90 9 7 1.47 5 4 3 0.13 | 296 | 0.153 1 0.06 1.54 78 0.35 | 0.07 | 1.60
BMI
(Overweig 0.03 2.7 1.09 0.33 0.3 1.1 0.1
ht/ o s N 7.09 1 6 0.04 | 2.87 | 0.878 5 0.2 6.56 4% 0.55 | 025 | 1.23
Obesity)
Postprandia
1 FG>140 0-27 21 0.55 8.17 0-73 13 0.19 9.77 0.052 19. 1.53 136.6 04 0.58 | 0.16 2.14
2 2 9 9 05 6 19
mg/dL
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Inadequate antenatal care
Exposure tott.OT(cllns, such as Less than the Ph)(f.smal actgrlty
pesticides recommended > 13 week tneorrec
number
95% 95% 95% 95%
Variables Confidence Confidence Confidence Confidence
P Interval for P Interval for P Interval for P Interval for
val | OR |— EXP(BL val | OR [— EXP(?} Valu g - Ex (]2 val | OR |— EXP(%
e oW p e ow rp e ow rp e oW pp
er per er er er er er er
Bou Bou Bou Bou Bou Bou Bou Bou
nd nd nd nd nd nd nd nd
0.00 3.2 0.02 3.7 12.1 0.033 2.2 0.1
Age > mean & 4 1.36 | 7.69 9 5 1.14 5 . 3 1.06 4.66 08 1.60 | 0.87 | 2.93
Complete
d high 0.23 1.6 0.27 1.7 1.6 0.5
7. A .62 X .17, . . 1.2 . 2.24
school (or 3 0 0.73 | 3.49 s 8 0.6! 5.09 | 0.173 3 0.80 3.33 48 0 | 0.65
below)
Low
. 0.02 3.2 0.01 5.5 21.5 0.001 6.8 0.8
economic 9 9 1.12 | 959 % 9 1.45 5 A 7 249 | 1893 ” 0.88 | 031 | 248
status
Unemploy | 41 | 15 077 | 11 11 0.4
t ) ) .67 42 ) . .37 .67 .697 ’ .54 2. . 7! 41 1.52
men 3 1 0.6 3 6 ” 0.3 3.6 0.69: 6 0.5 50 o7 079 | O 5!
status
Residence 0.27 1.6 0.98 1.0 2.1 0.3
0.65 4.33 0.26 3.84 0.075 0.92 5.03 1.49 | 0.63 3.52
(village) 8 8 9 1 5 61
First 0'22 03 0.13 0.87 0.06 02 0.07 1.06 0.079 04 0.22 1.08 0.0 0.38 | 0.20 0.71
pregnancy 5 4 2 8 9 02*
BP over 0.00 6.2 241 0.13 0.2 0.3 0.1 15.3
140/90 g+ 0 1.59 v 1 5 0.04 1.50 0.391 9 0.04 3.33 14 3.38 0.7 3
BMI
(Overweig 0.17 1.7 0.11 24 0.4 0.1
ht/ 2 9 0.78 4.17 5 5 0.81 7.47 0.115 1 0.13 1.24 03 1.91 0.88 4.13
Obesity)
Postprand
ial FG>140 0-65 07 0.14 3.35 0-29 0-2 0.01 3.40 0.835 11 0.27 4.89 09 098 | 0.32 2.97
9 0 4 4 6 82
mg/dL

Note: (*) significance <0.05.

Table 4. Association between unhealthy maternal behaviors and clinic characteristics with social determinants

of health.
Level of social L
evel ot socta .support( ow/moderate Level of perceived stress (High)
social support)
Variables
95% Confidence 95% Confidence
Int 1 for Exp (B Int 1 for Exp (B
PValue | OR |—ntervalforBxp®) |y e | or [ntervalforExp (B)
Lower Upper Lower Upper
Bound Bound Bound Bound
L iet
ow dietary 0.007* | 232 1.26 429 0.003* | 2.56 1.38 476
diversity
HPLP-II Scores;
Physical activity 0.003* 0.38 0.20 0.71 0.053 0.51 0.28 0.94
subcale (Incorrect)
Weight gain outof | 1) | 959 | 030 113 0.616 | 084 0.4 1.61
standard range
Exposure to 0197 | 145 0.82 2.55 088 | 1.04 0.59 1.82
tobacco
Alcohol
conet 0.016* | 3.61 127 1030 | 0490 | 137 | 055 343
consumption
Exposure to
toxins, such as 0.021* 2.68 1.16 6.20 0.238 1.61 0.73 3.54
pesticides
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Exp.os.ure to 0.007* 3 1.35 6.64 0.577 0.81 0.39 1.68
radiation
No folie aC.ld 0.429 1.28 0.69 2.39 0.008* 2.39 1.25 4.57
consumption
No prenatal 0.002* | 2.78 1.48 5.3 0.645 | 0.87 0.48 1.59
vitamine
Inadequate
antenatal care ( 0.002* 3.50 1.59 7.68 0.074 1.94 0.93 4.01
>13weeks)
BP over 140/90 0.743 0.81 0.24 2.76 0.047* 3.27 1.01 10.52
Postprandial
FG>140 mg/dL. 0.302 1.74 0.60 4.98 0.603 1.31 0.46 3.67

Note: (*) significance <0.05.

4. Discussion

A total of 200 pregnant women from a local Albanian community participated in the present
study. The complexity of mothers’ behaviors and lifestyle, as well as how heavily they are influenced
by demographic, clinical, and psychosocial factors, was outlined by the results.

Clinical Characteristics of Pregnant Women

A prevalence of 10% and 9.5%, respectively, of high blood pressure (2140/90 mmHg) and fasting
glucose levels >140 mg/dL was found, (Table 1). This indicates a considerable burden of gestational
hypertension and potential gestational diabetes among the study participants. These results are
consistent with existing literature, indicating that hypertensive and glycemic disorders during
pregnancy affect 10-22% of pregnant women, and this prevalence is expected to increase in the future
as a result of advancing maternal age and the growth of contributing factors such as obesity and
metabolic syndrome [33,34].

4.1. Unhealthy Lifestyle Behaviors and Their Determinants

The high prevalence of unhealthy behaviors during pregnancy, including tobacco exposure
(62.5%), radiation exposure (17,5%), exposure to toxins (15%), alcohol use (10.5%), and cannabis/other
drug use (5.5%), is alarming, (Table 2). These results indicate that tobacco use (25%) represents the
highest and increasing prevalence among unhealthy behaviors during pregnancy, compared to a
previous study conducted in Albania, which reported a smoking rate of 16% among pregnant
women. In addition, the high values of tobacco exposure found in the current study are consistent
with the literature, where 60-70% of pregnant women are exposed to second-hand tobacco, as a study
suggests [35]. Also, as indicated by other research conducted, the association between tobacco
exposure and pregnant older women or employed women may result in cumulative exposure in the
future and increase exposure to second-hand tobacco in work and other social environments [36].

Surprisingly, the levels of exposure to toxins and radiation were also high (Table 2), which was
unexpected because in other studies these results have been much lower [23]. Research indicates that
toxins and radiation are well-known teratogens that increase the risk of spontaneous abortion and
fetal abnormalities [37]. According to our research, pregnant women who were older and from lower
socioeconomic backgrounds were roughly 3.3 times more likely to be exposed to dangerous
chemicals, whereas first-time pregnant women were roughly three times less likely to be exposed
than those who had previously been pregnant, (Table 3). This conclusion is expected given since
earlier findings indicates that exposure to health-harming chemicals during pregnancy is correlated
with age and socioeconomic level [38]. Additionally, we found that women with high BP (>140/90
mmHg) were around six times more likely than women with normal BP (£140/90 mmHg) to be
exposed to chemicals or pesticides, (Table 3). This strong correlation is consistent with recent research
showing that hazardous chemicals affect gestational hypertension. Although more research is
required to validate these findings, the evidence presented above points to a possible link between
exposure to household and agricultural pollutants, including herbicides, insecticides, and a higher
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risk of preeclampsia and gestational hypertension [39]. In terms of radiation exposure, our findings
indicated that urban women are more likely than their rural counterparts to be exposed to radiation,
(Table 3). Urban locations are more likely to have mobile towers, Wi-Fi, and medical imaging facilities
like X-ray clinics, all of which emit electromagnetic radiation, thus this is not surprising [40].

Conversely, we found that pregnant women in rural areas were far more likely to drink alcohol,
particularly if they were unemployed or had hypertension, (Table 3). This may be connected once
again to the fact that health education is less accessible in rural areas, there are fewer creative and
social activities available, and alcohol is more readily available and less expensive [41]. This is
supported by other research, which demonstrates how cultural norms and a lack of assistance can
encourage vulnerable groups to drink alcohol while pregnant [42]. For instance, a study conducted
found that pregnant women who drank alcohol were 3.98 times more likely to suffer hypertensive
problems [43]. This outcome highlights the urgent need for better, more comprehensive prevention
programs in light of all these dangers, particularly for pregnant women who are already experiencing
social or economic difficulties.

4.2. Nutritional Behaviors and Antenatal Care

A considerable percentage of individuals did not adhere to the recommended prenatal
supplementation, even though the majority (72.5%) reported using folic acid, (Table 2). Folic acid has
been known to help prevent prenatal neural tube defects [44]. Further research, including large
clinical trials, has shown and demonstrated that taking folic acid supplements before getting
pregnant considerably lowers the risk, particularly in high-risk pregnancies. Only 42% of participants
in the study reported taking folic acid both before and during pregnancy, despite current guidelines
recommending starting it at least 12 weeks prior to conception [45]. Furthermore, almost 30% of
women, particularly those from rural areas, didn’t begin taking supplements until after they found
out they were expecting, (Tables 2 and 3). These results show that there is a substantial knowledge
gap and that better education and public health initiatives are required to raise awareness of the
significance of preconception folic acid intake among women of reproductive age. According to our
research, women who lived in rural areas, had lower levels of education, and were unemployed were
less likely to take all the recommended prenatal supplements, (Table 3). These results are similar with
another study carried out in pregnant women, which showed a correlation between low consumption
of micronutrient supplements and socioeconomic difficulties [46].

32% of individuals had a noticeably low level of dietary diversity, which was highly correlated
with living in a rural area, being obese, having high blood pressure, and having high blood sugar.
This group of risk variables reveals a vicious cycle: women who lack dietary variety are also at risk
for metabolic problems, most likely as a result of limited availability, affordability, and nutrition
knowledge, (Tables 2 and 3). These trends are in line with earlier research showing that poor diet
during the prenatal and periconceptional stages is linked to a number of maternal health issues, such
as gestational diabetes and hypertension [47,48]. Low dietary diversity was substantially linked to
aberrant weight growth in our study (Table 3), which is consistent with earlier research that links
metabolic disturbances during pregnancy to inadequate or unbalanced nutrient intake [23].
Furthermore, fetal growth may be negatively impacted by dietary abnormalities during pregnancy.
Fetal growth restriction, changed birthweight, and an increased risk of chronic diseases later in life
have all been linked to maternal malnutrition exposure, whether from inadequate or excessive
consumption [49]. Primiparity, low educational attainment, and young mother age were all
substantially correlated with weight gain that was outside the normal range. These groups might not
be aware of the recommended healthy weight growth, and their lack of engagement with prenatal
care providers could make the problem worse. Interestingly, weight gain below acceptable levels was
also linked to high blood pressure, which raises questions about undiagnosed pregnant hypertensive
diseases or nutritional deficiencies [23,50].

According to the results of our study, only 11% of pregnant women reported having fewer than
the necessary number of visits, indicating that most of them used antenatal care services. Our findings
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show that 19% of pregnant women had their first prenatal visit later than advised (Table 1), despite
national efforts in Albania to improve access to prenatal care and promote maternal education
through collaborations between governmental entities and organizations like the United Nations
Population Fund (UNFPA) and World Vision [51]. Women who were older and from poorer
socioeconomic backgrounds showed a stronger trend. These findings are consistent with other
studies conducted in low- and middle-income (LMIC) nations, where access to maternal health
services is hampered by both structural and financial obstacles. Key obstacles to the use of maternal
health services in low-income or middle-income economies were recently highlighted by a scoping
assessment. These included a lack of information, cultural norms, financial limitations, and restricted
access to medical facilities, especially in rural areas. Negative outcomes for both mothers and
newborns are linked to delayed or insufficient prenatal care, which is a result of these structural
issues [52]. In order to overcome these obstacles, it is imperative that Albanians increase their level
of public knowledge and encourage early use of prenatal care.

4.3. Psychosocial Determinants: Stress and Social Support

According to our research, pregnant women who had low or moderate social support were
significantly more likely to engage in unhealthy behaviors, such as drinking alcohol (p=0.016;
OR=3.61, CI= 1.27; 10.30), eating a diet with little variety (p=0.007; OR=2.33, CI=1.26; 4.29), being
exposed to toxins (p=0.021; OR=2.68, CI=1.16; 6.20), or being exposed to radiation (p=0.007; OR=3.00,
CI=1.35; 6.64), not taking prenatal vitamins (p=0.002; OR=2.78, CI: 1.48; 5.23), and receiving subpar
prenatal care (p=0.002; OR=3.50, CI= 1.59; 7.68), (Table 4). These results are consistent with previous
research [13], which highlights the protective function of social support during pregnancy. Women
who feel a lot of support are more likely to adopt healthier habits, go to prenatal care on a regular
basis, and have lower stress levels. The role of social networks in promoting healthy lifestyle choices
during pregnancy was further supported by a cross-sectional study that revealed a significant
positive correlation between pregnant women'’s adoption of health-promoting behaviors and their
perception of social support [14].

Additionally, our study found that stress perception during pregnancy was a significant
predictor of negative health outcomes, including high blood pressure (p=0.047; OR=3.27, CI: 1.01;
10.52) and low dietary diversity (p=0.035; OR= 1.92, CI: 1.05; 3.51), (Table 4). The hypothalamic-
pituitary-adrenal (HPA) axis is known to be dysregulated by chronic stress, which can result in
changes in cortisol production, cellular immunity, endothelial dysfunction, and hypertension [13].
Meanwhile, another study showed that psychosocial stress during pregnancy can negatively impact
the health of both the mother and the fetus by altering cytokine production and raising inflammatory
markers [53]. Additionally, our study found a strong correlation between decreased dietary
diversification and reported stress during pregnancy. This result was in line with earlier studies
showing that psychological stress has a negative impact on women of reproductive age’s nutritional
quality [54]. In support of this, a study carried out revealed that women who were more stressed
were more likely to follow a “Western-style” diet, which is defined by a low intake of fruits and
vegetables and a high intake of processed foods, fats, and sugars. Pregnancy problems may become
more likely as a result of this food pattern [55]. These results highlight how crucial it is to incorporate
mental health screening into regular prenatal care, particularly for women with poor obstetric
histories or little financial resources.

4.4. Strengths and Limitations

This study has some strengths relevant for the respective literature. One of its key strengths is
its methodological rigor. The use of validated questionnaires and standardized clinical measures
allows for a detailed analysis of both subjective and objective aspects of maternal health. In addition,
the sample size and diversity further strengthen the study. A relatively large and diverse sample,
spanning different trimesters and socioeconomic backgrounds, enhances the generalizability of the
findings to the local pregnant population. Furthermore, the findings of this study are insightful. It
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identifies links between demographic, clinical, and psychosocial factors and unhealthy behaviors,
supporting the development of targeted health promotion strategies. However, the study also has
some limitations. The cross-sectional design limits the ability to draw causal inferences between
factors and behaviors. Additionally, reliance on self-reported data may introduce recall bias and
social desirability bias, especially concerning sensitive behaviors (e.g., smoking, alcohol use).
Conducting the study in a single urban region further restricts the geographic scope of the results.
Moreover, the absence of biochemical or physical activity measurements limits the depth of lifestyle
behavior assessment. Despite these limitations, the study’s main strength lies in its novelty and
relevance. It is one of the few community-based studies in Albania exploring psychosocial
perceptions and lifestyle behaviors during pregnancy. In addition, the findings of this study could
serve as a reference baseline for further research in the field.

5. Conclusions

This study conducted in pregnant women in a local Albanian community has revealed
important insights into the psychosocial perceptions and health behaviors related to lifestyle during
pregnancy. Results indicated that unhealthy behaviors, such as low dietary diversity, physical
inactivity, exposure to toxic substances, and inadequate prenatal care, are significantly associated
with various demographic, clinical, and psychosocial factors, including older mothers, lower levels
of formal education and economic status, women experiencing their second or more pregnancy,
higher perceived stress, and lower perceived social support. As a consequence, the need for context-
specific and multidisciplinary interventions aimed at promoting healthy lifestyles among pregnant
women should be underscored. Psychosocial assessments into routine antenatal care and delivering
targeted health education programs that address both behavioral and emotional needs should be an
integral part of public health strategies. Finally, fostering the role of healthcare professionals in
pregnant maternal community-based health promotion should be more emphasized and fostered. It
could be a key factor in reducing preventable pregnancy-related risks and improving maternal and
child outcomes.
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