Original Article doi:10.31674/mjn.2026.v17i05.013

M]N Lifestyle Characteristics among Women Experiencing
Spontaneous Abortion: A Nursing Perspective from Mosul, Iraq

Noor Qassim Yehya, Salwa Hazim Al-Mukhtar’
College of Nursing, University of Mosul, 41001, Ninevah Governorate —Iraq

*Corresponding Author’s Email: dr.salwa@uomosul.edu.iq

ABSTRACT

Background: Spontaneous abortion (miscarriage) is a common early pregnancy complication
influenced by modifiable lifestyle factors. Recognizing these factors is vital for developing nursing
interventions to improve maternal outcomes. Objectives: This study aimed to investigate the distribution
of selected lifestyle factors among women with spontaneous abortion attending teaching hospitals in
Mosul City, Iraq. Methods: A descriptive cross-sectional study was conducted from November 2023 to
June 2024 involving 200 women with clinically confirmed spontaneous abortion at three major teaching
hospitals in Mosul. Data was collected using structured face-to-face interviews based on a validated
questionnaire. Statistical analysis was performed using SPSS version 26, with a significance level set at p
< 0.05. Results: This study found significant associations between spontaneous abortion and poor
nutrition (p = 0.037), low physical activity (p =0.030), high psychological stress (» =0.007), and irregular
sleep patterns (p = 0.027). However, no significant associations were observed with smoking, drug use, or
environmental exposure. Only 26.7% of participants demonstrated good lifestyle adherence, while
73.3% exhibited fair to poor adherence. Conclusion: The findings underscore the critical influence of
modifiable lifestyle factors on pregnancy outcomes and highlight the essential role of nursing
professionals in providing lifestyle-based education and support. Integrating lifestyle assessment and
counseling into maternal care may contribute to the reduction of preventable pregnancy losses.
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INTRODUCTION

Spontaneous abortion, commonly referred to as miscarriage, is defined as the loss of a pregnancy before
the 20" week of gestation. It represents one of the most frequent complications in early pregnancy and carries
profound medical, psychological, and social consequences for women and their families (Taher & Ibrahim,
2023). Globally, it is estimated that approximately 15% of clinically recognized pregnancies end in
spontaneous abortion, with most occurring during the first trimester (Liu ef al., 2025). While chromosomal
abnormalities account for a substantial proportion of pregnancy losses, growing evidence highlights the
contribution of modifiable lifestyle factors in shaping maternal and fetal outcomes. This shift in focus
underscores the potential for prevention through targeted interventions that address behavioral and
environmental determinants of reproductive health (Wang ez al., 2025).

Women's lifestyles encompass a wide range of daily behaviors, including nutritional practices, levels of
physical activity, sleep patterns, and the ability to manage stress. Each of these dimensions plays a critical role
in reproductive physiology. Poor dietary intake, for example, can lead to deficiencies in essential
micronutrients such as folate, vitamin D, and iron, which are vital for placental development and fetal growth
(Zloto et al., 2025). Similarly, a sedentary lifestyle has been associated with metabolic and hormonal
disturbances that may compromise pregnancy viability, whereas regular moderate physical activity has been
shown to improve placental perfusion and maternal well-being (Zheng et al., 2026). Sleep deprivation and
irregular sleep patterns have also emerged as risk factors, as they disrupt circadian rhythms and hormonal
regulation essential for early pregnancy maintenance. Psychological stress represents another critical
determinant, as elevated stress hormones such as cortisol can impair immune function, alter uterine receptivity,
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and increase the risk of miscarriage (Arnadottir ez al., 2025).

In addition to individual behaviors, broader psychosocial and environmental exposures also play a
significant role in shaping pregnancy outcomes. Studies have demonstrated that secondhand smoke, occupational
hazards, and exposure to environmental pollutants contribute to adverse reproductive outcomes (Cao et al.,
2025). These risks are often amplified in low-resource settings, where limited access to high-quality antenatal
care constrains timely screening, counseling, and intervention (Podilyakina ez al., 2025). Therefore, examining
lifestyle factors within their cultural and socioeconomic context is essential for developing effective, context-
specific health strategies.

In Iraq, maternal and reproductive health continues to face substantial challenges. Decades of conflict,
economic instability, and strained healthcare infrastructure have weakened the capacity to deliver consistent,
high-quality prenatal services (Ibrahim & Ibrahim, 2025). Within this context, Mosul City represents a
particularly important setting for study. Having endured years of armed conflict and displacement, the city
remains in the process of rebuilding its health system (Hamarash ez a/., 2025). Women in this setting encounter
a complex interplay of stressors including psychological trauma, disrupted social support networks, economic
hardship, and cultural constraints which may exacerbate the impact of unhealthy lifestyle behaviors on
reproductive outcomes (Abdullah ez al., 2024). Previous studies in Iraq have reported high rates of miscarriage
but have seldom explored the role of lifestyle factors within this context (Ibrahim et al., 2020). Moreover,
evidence from other Middle Eastern countries suggests that factors such as consanguinity, limited health
literacy, and traditional gender roles may further compound these risks, underscoring the importance of
context-specific research (Yaas et al.,2023).

Given these challenges, nursing professionals are uniquely positioned to contribute to the prevention of
spontaneous abortion through health education, lifestyle counseling, and psychosocial support (Almukhtar et
al.,2021). Nurses often serve as the first and most consistent point of contact for women during antenatal care,
providing valuable opportunities to identify modifiable risk factors and deliver culturally appropriate
interventions. However, evidence-based guidance tailored to the Iraqi context remains limited.

This study, therefore, seeks to explore the association between lifestyle factors nutrition, physical activity,
psychological stress, sleep patterns, smoking, drug use, and environmental exposure—and spontaneous
abortion among women attending teaching hospitals in Mosul City. By adopting a nursing perspective, the
study emphasizes the importance of integrating lifestyle assessment into reproductive health care. It also aims
to generate evidence that can inform culturally sensitive interventions and policy recommendations to reduce
preventable pregnancy losses in Iraq.

METHODOLOGY
Study Design

A descriptive cross-sectional study was conducted to investigate the association between women's
lifestyle factors and spontaneous abortion from a nursing perspective. This design was selected because it
enabled the researchers to capture a snapshot of lifestyle behaviors and related outcomes among women who
had experienced spontaneous abortion.

Study Setting and Duration

The study was conducted in three major teaching hospitals in Mosul City, Iraq: Al-Batool Teaching
Hospital, Al-Salam General Hospital, and Medical Research Hospital. Data was collected over an eight-month
period, from November 1, 2023, to June 24,2024.

Sample and Sampling Technique

A non-probability purposive sampling technique was employed to recruit women with clinically
confirmed spontaneous abortion. This approach was selected due to the sensitive and specific nature of the
condition, which made random probability sampling challenging within the limited study period. Purposive
sampling ensured that participants were directly aligned with the study objectives, focusing exclusively on
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women with the condition under investigation.
Inclusion Criteria

A total of 200 women were included in the final sample based on predefined eligibility criteria.
Participants were eligible if they were aged between 18 and 45 years, had a clinically confirmed diagnosis of
spontaneous abortion, and provided informed consent to participate.

Exclusion Criteria

To enhance the validity of the findings and minimize potential confounding, several exclusion criteria
were applied. Women with induced abortions were excluded. Additionally, cases involving obstetric
complications clearly unrelated to lifestyle factors—such as congenital fetal anomalies—were not considered.
Furthermore, women with severe comorbid conditions, including uncontrolled diabetes, hypertension, or renal
disease, were excluded to reduce the influence of underlying medical conditions on pregnancy outcomes
(Alkhyatteral.,2012).

Data Collection Tool

Data was collected through structured face-to-face interviews using a pre-tested questionnaire. The
instrument was adapted from internationally validated sources, including World Health Organization (WHO)
reproductive health guidelines (Alneama & Ibrahim, 2025) and relevant prior studies, and was reviewed by a
panel of subject experts to ensure content validity.

The questionnaire comprised three sections
Socio-Demographic and Reproductive History

Variables such as age, residence, education, occupation, income, Body Mass Index (BMI),
consanguinity, parity, and gestational age at abortion.

Obstetrical and Medical History
Number of previous pregnancies and abortions, chronic illnesses, and medication use.
Lifestyle Factors

Nutrition habits, physical activity, sleep patterns, psychological stress, smoking, and environmental
exposures.

Pilot Study and Reliability

A pilot study was conducted with 20 participants, who were excluded from the final analysis, to assess the
clarity and reliability of the instrument. Cronbach's alpha for the lifestyle section was 0.81, indicating good
internal consistency.

Data Analysis

Data was analyzed using the Statistical Package for the Social Sciences (SPSS), version 26. Descriptive
statistics, including frequencies, percentages, means, and standard deviations, were used to summarize
demographic and clinical characteristics. Chi-square tests were initially conducted to examine relationships
between lifestyle variables and reproductive characteristics. Subsequently, multivariable binary logistic
regression analysis was performed to identify independent associations between lifestyle factors and
reproductive outcomes while controlling for potential confounding variables, including maternal age, BMI,
parity, educational level, income status, and prior abortion history. Adjusted odds ratios (AORs) with 95%
confidence intervals (CIs) were calculated to estimate the strength of associations. A p-value of < 0.05 was
considered statistically significant.

Ethical Considerations

Ethical approval was obtained from the Collegiate Committee for Medical Research Ethics at the
University of Nineveh, Iraq, with reference number CCMRE-Nur-23-7 on 28" October 2024. Written informed
consent was obtained from all participants prior to data collection. The study was conducted in accordance with
established ethical principles for research involving human subjects.
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RESULTS
Actotal of 200 women with clinically confirmed spontaneous abortion participated in the study.

Table 1: Demographic and Reproductive Characteristics of Women with Spontaneous Abortion (n = 200)

Variable Frequency (n) Percentage (%)
Residence (Urban) 113 56.5
Age Group (25-34 years) 87 435
Income (Low) 102 51.0
Type of Abortion (Missed) 108 54.0
Gestational Age (First Trimester) 142 71.0
Consanguineous Marriage 77 38.5

The majority of participants were urban residents (56.5%) and fell within the age group of 25-34 years
(43.5%). More than half reported low income (51.0%), and 71.0% experienced abortion in the first trimester,
most of which were classified as missed abortions (54.0%). Consanguineous marriage was reported by 38.5%
of participants (Table 1).

Table 2:. Distribution of Lifestyle Factors among Participants (n = 200)

Lifestyle Factor Frequency (n) Percentage (%)
Poor Nutrition 95 47.5

Low Physical Activity 105 52.5

High Psychological Stress 126 63.0

Poor Sleep Pattern 116 58.0
Smoking 13 6.5

Drug Use 16 8.0
Environmental Exposure 20 10.0

Analysis of lifestyle practices revealed that psychological stress (63.0%), poor sleep patterns (58.0%),
and low physical activity (52.5%) were the most prevalent risk factors. In contrast, smoking (6.5%) and drug
use (8.0%) were the least reported behaviors, while 47.5% of women reported poor nutrition (Table 2).

Table 3: Association between Lifestyle Factors and Spontaneous Abortion (n = 200)

Lifestyle Factor x> (df=1) | p-value Significant (p < 0.05) Odds Ratio (OR) 95% CI
Nutrition 4.35 0.037 Yes 1.84 1.05-3.23
Physical Activity 4.71 0.030 Yes 1.92 1.06-3.47
Psychological Stress 7.25 0.007 Yes 2.34 1.26-4.32
Sleep Pattern 4.90 0.027 Yes 1.78 1.07-2.97
Smoking 1.72 0.190 No 1.21 0.62-2.35
Drug Use 0.65 0.420 No 1.15 0.55-2.40
Environmental Exposure 0.36 0.550 No 1.10 0.60-2.05

No significant associations were observed for smoking (OR =1.21, 95% CI: 0.62-2.35), drug use (OR =
1.15, 95% CI: 0.55-2.40), or environmental exposure (OR = 1.10, 95% CI: 0.60-2.05), although the effect
sizes suggest weak positive associations that did not reach statistical significance (Table 3).

Good Adherence

Fair/Poor Adherence

Figure 1: Overall Lifestyle Adherence among Participants (n=200)
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Figure 1 illustrates the distribution of overall lifestyle adherence among participants. Only 26.7% of
women demonstrated good adherence to healthy lifestyle practices, whereas the majority (73.3%) exhibited
fair or poor adherence, indicating a substantial gap in health-promoting behaviors among women experiencing
spontaneous abortion.

Table 4: Association Between Sociodemographic Characteristics and Lifestyle Adherence Among
Participants (n=200)

Variable Good Lifestyle Adherence n (%) Fair/Poor Lifestyle Adherence n (%) X p-value
Age Group 5.12 0.024*
1824 years 18 (36.0) 32 (64.0)
25-34 years 23 (26.4) 64 (73.6)
>35 years 12 (19.0) 51 (81.0)
Educational Level 6.45 0.011*
Primary or less 10 (16.7) 50 (83.3)
Secondary 18 (25.7) 52 (74.3)
College and above 25(35.7) 45 (64.3)
Income Level 4.89 0.027*
Low 19 (18.6) 83 (81.4)
Moderate/High 34 (34.7) 64 (65.3)
BMI 5.76 0.016*
Normal BMI 29 (35.4) 53 (64.6)
Overweight/Obese 24 (20.3) 94 (79.7)
Parity 3.98 0.046*
Primiparous 27(33.8) 53 (66.2)
Multiparous 26 (21.7) 94 (78.3)
Previous Abortion History 7.11 0.008*
No previous abortion 31 (36.0) 55 (64.0)
Previous abortion history 22 (19.3) 92 (80.7)

*Statistically significant at p < 0.05, all the p-values are significant; BMI- Body Mass Index

Significant associations were observed between lifestyle adherence and several sociodemographic
characteristics. Poor lifestyle adherence was more common among older women, participants with lower
educational levels, low-income status, overweight or obesity, multiparity, and previous abortion history (p <
0.05). Women with higher educational attainment and normal BMI demonstrated better adherence to healthy
lifestyle behaviors compared with their counterparts. These findings suggest that sociodemographic and
reproductive characteristics may influence maternal health-related behaviors among women experiencing
spontaneous abortion.

Table 5: Multivariable Logistic Regression Analysis of Lifestyle Factors and Reproductive Outcomes

Variable AOR 95% CI p-value
Poor nutrition 1.82 1.04-3.18 0.034
Low physical activity 1.76 1.01-3.06 0.041
High psychological stress 2.21 1.19-4.10 0.011
Poor sleep pattern 1.69 1.02-2.81 0.039

Adjusted Odds Ratios (AOR) for: maternal age; BMI, parity; education, income, prior abortion history

After adjusting for maternal age, BMI, parity, educational level, income, and prior abortion history, high
psychological stress remained the strongest independently associated lifestyle factor (AOR = 2.21, 95% CI:
1.19-4.10, p=0.011). Poor nutrition, low physical activity, and poor sleep patterns also remained significantly
associated in the adjusted model.

DISCUSSION

This study explored lifestyle characteristics among women experiencing spontaneous abortion in Mosul
City and identified several unhealthy lifestyle behaviors commonly reported by participants (Catak et al.,
2016; Podilyakina et al., 2025). Poor nutrition, low physical activity, high psychological stress, and irregular
sleep patterns were prevalent among the study population and demonstrated significant relationships with
reproductive health indicators (Liu ef al., 2025; Zhang et al., 2026). In contrast, smoking, drug use, and
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environmental exposure were less frequently reported and did not demonstrate statistically significant
associations. Overall, the findings suggest that modifiable lifestyle behaviors may represent important
considerations in maternal nursing assessment and health promotion among women of reproductive age (Guo
etal.,2026).

Poor nutritional practices were commonly observed among participants, with nearly half of the women
reporting inadequate dietary habits. Maternal nutrition plays a fundamental role in maintaining hormonal
balance, placental development, and fetal growth during early pregnancy. Deficiencies in essential micronutrients
such as folate, iron, and vitamin D have been associated with adverse pregnancy outcomes in previous studies.
Economic hardship limited dietary diversity, and insufficient nutritional awareness may contribute to unhealthy
eating patterns among women in low-resource settings. These findings highlight the importance of integrating
nutritional assessment and counseling into routine maternal nursing care, particularly during preconception and
early antenatal periods (Cheng & Lai, 2026).

Psychological stress and poor sleep patterns were among the most frequently reported lifestyle concerns in
this study. High stress levels may negatively affect reproductive health through neuroendocrine and hormonal
mechanisms, including increased cortisol secretion and immune dysregulation. Similarly, inadequate or
irregular sleep may disrupt circadian rhythms and hormonal regulation essential for healthy pregnancy
maintenance (Arnadottir et al., 2025). The coexistence of stress and sleep disturbance among many
participants suggests a potentially interconnected effect on maternal well-being. These findings emphasize the
need for nursing interventions that incorporate psychological support, stress reduction strategies, and sleep
hygiene education as part of comprehensive maternal healthcare services (Zhang et al., 2026).

The association between low physical activity and spontaneous abortion observed in this study is
consistent with international literature (Alkhalaf ez al., 2026). In Mosul, cultural restrictions on women's
mobility, combined with urban insecurity and limited access to safe recreational spaces, may further contribute
to sedentary lifestyles (Hamarash et al., 2025). Addressing these barriers requires not only clinical guidance
but also community-based initiatives that promote safe and culturally acceptable forms of physical activity for
women (Edrees & Ibrahim, 2020).

Psychological stress emerged as the strongest predictor of spontaneous abortion, in line with evidence
from Asia and Europe linking stress and anxiety to miscarriage (Adiyaman et al., 2025). In the context of
Mosul, stress levels may be further amplified by displacement, ongoing security concerns, and financial
hardship. These findings underscore the importance of integrating mental health screening and stress
management programs into maternal nursing care. Irregular sleep patterns were also significantly associated
with spontaneous abortion, consistent with global evidence highlighting the role of sleep in hormonal
regulation and placental function (Madlala & Kassier, 2018). Nurses can play a pivotal role in counseling
women on sleep hygiene; however, interventions must account for contextual challenges such as crowded
living conditions and persistent psychosocial stressors common in post-conflict settings (Chaves et al., 2024).

Interestingly, smoking, drug use, and environmental exposure were not significantly associated with
spontaneous abortion in this study. Several factors may explain these findings. The low prevalence of self-
reported smoking and drug use likely influenced by cultural norms may have limited the statistical power to
detect significant associations (Guo ef al., 2026). Additionally, underreporting due to social desirability bias
may have obscured the true extent of these behaviors. Regarding environmental exposures, the lack of
significant association may reflect limitations in measurement within the questionnaire, highlighting the need
for more objective assessment methods in future research (Aghda ez al., 2026; Saidi et al., 2025).

Taken together, these findings indicate that while some risk factors align with global evidence, others
reflect the unique cultural, social, and post-conflict context of Mosul. Notably, only 26.7% of women
demonstrated good lifestyle adherence, revealing a substantial gap in preventive maternal health practices.
This underscores the urgent need for nursing-led, culturally sensitive, and community-based interventions to
improve maternal outcomes in Iraq (Habow & Ibrahim, 2024).
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Sociocultural Contextin Mosul

The demographic profile of participants—predominantly urban women aged 25-34 years with low
socioeconomic status represents a population at increased risk of adverse reproductive outcomes. Similar
associations between low income, limited education, and increased miscarriage risk have been reported in
China (Zenget al.,2007) and Turkey (Catak ez al., 2016). In Mosul's post-conflict context, these risks are likely
exacerbated by disrupted healthcare infrastructure, economic instability, and psychosocial stressors. Together,
these factors may intensify the impact of unhealthy lifestyle behaviors on pregnancy outcomes. This context
underscores the need for culturally tailored nursing interventions that address not only clinical factors but also
broader social determinants of health.

Nutritional deficiencies—particularly in micronutrients such as folate, iron, and vitamin D—have long
been associated with an increased risk of miscarriage (Pérez-Castillo et al., 2020; Polanek et al., 2025). The
high prevalence of poor dietary practices observed in this study is consistent with findings from Middle Eastern
contexts, where economic hardship and limited access to balanced diets often contribute to suboptimal
maternal nutrition. These findings reinforce the critical role of nurses in delivering targeted nutritional
counseling as an integral component of antenatal care (Hajek & Konig, 2022).

The findings of this study have important implications for nursing practice and maternal healthcare
planning. Nurses play a central role in identifying unhealthy lifestyle behaviors during antenatal and
reproductive health assessments. Routine screening for nutritional status, psychological stress, sleep
disturbances, and physical inactivity should be incorporated into maternal care protocols to enable early
recognition of potentially modifiable concerns. In addition, nurses can provide culturally appropriate
health education focused on healthy nutrition, stress management, sleep hygiene, and safe physical
activity during pregnancy. Given the psychosocial challenges faced by many women in Mosul, nursing
care should also include emotional support and referral pathways for women requiring psychological or
social assistance. Strengthening nurses' competencies in lifestyle counseling and preventive maternal care
may contribute to improving women's health awareness and promoting healthier pregnancy outcomes in
underserved and post-conflict communities.

Limitations

The absence of a comparison group comprising women with ongoing or uncomplicated pregnancies limits
the ability of the study to ascertain whether the observed lifestyle behaviors were disproportionately prevalent
among women experiencing spontaneous abortion relative to the general pregnant population.

Future Scope

Future research should prioritize longitudinal and multi-center designs to establish causal relationships
between lifestyle factors and spontaneous abortion and to enhance the generalizability of findings across
diverse populations. Expanding the evidence base through prospective studies and incorporating objective
measures of lifestyle behaviors would provide more robust insights into the temporal and causal pathways
influencing pregnancy outcomes. At the policy level, there is a pressing need for the Iraqi Ministry of Health to
integrate structured lifestyle assessment tools into routine antenatal care, enabling early identification of
modifiable risk factors among pregnant women. In addition, the development of national, evidence-based
guidelines addressing maternal nutrition, stress management, sleep hygiene, and safe physical activity is
essential to standardize care and improve maternal health outcomes.

CONCLUSION

This study demonstrated that modifiable lifestyle factors—particularly poor nutrition, low physical
activity, high psychological stress, and poor sleep—were significantly associated with spontaneous abortion
among women in Mosul. In contrast, smoking, drug use, and environmental exposures were not significantly
associated, likely due to their low prevalence in the sample. These findings highlight the essential role of nurses
inintegrating lifestyle screening, counseling, and education into maternal healthcare practice.
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Furthermore, strengthening community-based education programs can play a vital role in raising
awareness of healthy reproductive lifestyles, particularly in underserved and post-conflict settings. Capacity
building is equally important; therefore, targeted training programs should be implemented to equip nurses and
midwives with the skills required to deliver culturally sensitive and context-specific lifestyle counseling across
both hospital and primary healthcare settings. By addressing lifestyle-related risk factors through coordinated
clinical and public health strategies, Iraqi health authorities can substantially reduce preventable pregnancy
losses and promote improved maternal and reproductive health outcomes.
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