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ABSTRACT

Background:
Hyperprolactinemia is a significant endocrine disorder among women of reproductive age and is strongly associated with menstrual disturbances, anovulation, and infertility. Psychosocial and lifestyle factors have been suggested as potential contributors, yet evidence from sub-Saharan Africa remains limited. This study investigated the sociodemographic, lifestyle, and psychosocial correlates of hyperprolactinemia among women of reproductive age in Enugu, Nigeria.
Methods:
A cross-sectional study was conducted among 60 women aged 25–44 years. Sociodemographic and lifestyle information was obtained using a structured questionnaire, while psychosocial stress was assessed using the Perceived Stress Scale (PSS). Serum prolactin levels were measured, and hyperprolactinemia was defined as ≥19.5 ng/mL. Associations between variables and prolactin status were assessed using chi-square tests, and Pearson correlation was used to examine the relationship between PSS scores and prolactin levels.
Results:
Of the 60 participants, 41.7% had elevated serum prolactin levels. Hyperprolactinemia showed no significant association with age, marital status, educational level, alcohol intake, or smoking (p > 0.05). However, significant associations were observed with occupational status and perceived stress. Unemployed women had a higher prevalence of hyperprolactinemia (63.4%) compared to employed women (28.9%; p = 0.014). Stress demonstrated a strong dose–response pattern, with the prevalence of elevated prolactin increasing from 13.3% in the low-stress group to 92.8% in the high-stress group (p < 0.0001). A moderate positive correlation was found between PSS scores and serum prolactin levels (r = 0.386, p = 0.002).
Conclusion:
Psychosocial stress and occupational status are significant correlates of hyperprolactinemia among women of reproductive age in Enugu. These findings underscore the need for stress reduction interventions and psychosocial assessment in infertility evaluation and management.

Key words: Hyperprolactinemia; Psychosocial Stress; Reproductive Age Women; Infertility


INTRODUCTION
Hyperprolactinemia is defined as a fasting serum prolactin level greater than 20 ng/mL in men and 25 ng/mL in women (Abouhosa et al., 2025). Reported prevalence rates vary, ranging from 0.4% in the general population to 9–17% among women of reproductive age(Yun et al., 2024). Physiological causes of hyperprolactinemia include pregnancy, stress, and nipple stimulation. Pathological causes encompass prolactin-secreting pituitary adenomas, hypothalamic or pituitary tumors, hypothalamic infiltrative diseases, and hypothyroidism. Hyperprolactinemia  is one of the most common endocrine disorders among women of reproductive age and a significant cause of anovulatory infertility (Saba et al., 2025). Prolactin secretion is primarily regulated by hypothalamic dopamine, which exerts tonic inhibitory control over pituitary lactotrophs(Nyiet al., 2021). Disruption of this regulatory mechanism can enhance prolactin release through serotonergic and thyrotropin-releasing hormone (TRH) pathways (Georgescu  et al., 2021; Bocianska et al .,2025).
Lifestyle factors, including poor sleep quality, obesity, excessive alcohol consumption, and physical inactivity, also influence neuroendocrine balance and metabolic health, potentially predisposing individuals to hyperprolactinemia (Okoli et al., 2021; Zhang et al., 2023;Darku et al., 2025; Udi et al., 2025). Although classical etiologies such as pituitary adenomas, hypothyroidism, and the use of dopamine-antagonist medications are well established, recent evidence suggests that psychosocial and lifestyle factors also play an important role in prolactin dysregulation (Grattan, 2015). While pituitary adenomas and pharmacological agents remain recognized causes of hyperprolactinemia, non-tumorous functional variants particularly those associated with lifestyle and psychosocial stressors appear increasingly prevalent (Hassan et al., 2022; García Cano et al., 2024; Naggar et al., 2024; Kanika et al., 2025). Activation of the hypothalamic–pituitary–adrenal (HPA) axis during sustained stress elevates cortisol levels, which may diminish dopamine’s inhibitory tone on lactotroph cells, thereby inducing hyperprolactinemia even in the absence of structural pituitary pathology.
Psychosocial determinants such as perceived stress, anxiety, depression, and occupational strain have been shown to contribute to endocrine dysregulation among women of reproductive age (Suriya et al., 2025). In rapidly urbanizing societies, particularly within sub-Saharan Africa, women often experience heightened socioeconomic pressures, limited coping mechanisms, and financial barriers to accessing reproductive healthcare. These contextual challenges may foster stress-induced hyperprolactinemia and consequent infertility. However, the influence of modifiable lifestyle and psychosocial factors on hyperprolactinemia remains underexplored, especially within African populations where empirical data are scarce despite a growing burden of infertility.
Enugu, a rapidly developing urban center in southeastern Nigeria, presents an ideal context for examining these associations. Urban lifestyle transitions characterized by increased occupational stress, dietary shifts, and reduced physical activity mirror global trends in non-communicable endocrine disorders. Investigating how such determinants interact with biochemical profiles in this population will illuminate the pathophysiological links between stress, metabolism, and prolactin regulation, while informing context-specific strategies for early intervention.
This study, therefore, aims to evaluate the lifestyle and psychosocial determinants of hyperprolactinemia among women of reproductive age in Enugu, and to examine their implications for infertility in this population. By integrating biochemical assessment with lifestyle and psychosocial profiling, the research seeks to identify modifiable risk factors contributing to elevated prolactin levels and reproductive dysfunction. Ultimately, the findings are expected to generate evidence-based insights that can guide targeted interventions, promote early diagnosis, and improve fertility outcomes among women in this setting.

MATERIALS AND METHOD
Study Area/Design
This study utilized a cross-sectional survey design conducted in Enugu, a city in southeast Nigeria situated at the base of the Udi plateau. Enugu had a population of 722,664 and an area of 556 square kilometers as of the National Population Commission (NPC, 2006). The population mainly comprises civil servants, artisans and traders (Obianyido et al., 2023). The study population consisted of women of reproductive age who are residing in Enugu metropolis

Ethical Consideration
Ethical approval for the study was obtained from the Health Research Ethics Committee of the University of Nigeria Teaching Hospital(NHREC/05/01/2008B-FWA00002458-1RB00002323). Written informed consent was obtained from all participants prior to enrolment. Confidentiality was maintained throughout data collection and analysis, and participation was entirely voluntary.


Study Design
This was a cross-sectional analytical study conducted to investigate the lifestyle and psychosocial determinants of hyperprolactinemia among women of reproductive age in Enugu, Nigeria. The study integrated biochemical assessment with standardized lifestyle and psychosocial profiling to explore associations between modifiable behavioural factors, stress indices, and serum prolactin levels.

Study Setting
The study was carried out in Enugu, a rapidly urbanizing city in southeastern Nigeria, is characterized by diverse socioeconomic groups and changing lifestyle patterns, providing a suitable environment for examining the impact of urban stress and lifestyle behaviours on endocrine function.

Study Population
The study population comprised women of reproductive age (25–44 years) attending outpatient gynecological and endocrine clinics in Enugu metrpolis. Participants were recruited consecutively from clinic attendees who met the inclusion criteria.

Eligibility criteria
The study included women aged 25 to 44 years, representing the reproductive age range, who were non-pregnant, non-lactating, and provided informed written consent to participate. These criteria ensured that participants reflected the target population for evaluating prolactin levels and reproductive function without confounding physiological influences related to pregnancy or lactation.
Participants were excluded if they were using dopamine antagonist medications such as antipsychotics or metoclopramide, or if they had known pituitary or hypothalamic tumors, thyroid disorders, or chronic systemic illnesses that could independently alter prolactin secretion. Additionally, women who were pregnant, breastfeeding, or using hormonal contraceptives within the preceding three months were excluded to avoid hormonal fluctuations that might bias the biochemical assessment.


Sample size determination and Sampling technique
Sixty participants attending outpatient gynecological and endocrine clinics in tertiary hospitals in  Enugu were recruited using a purposive sampling technique. This sample size was deemed sufficient for exploratory biochemical and psychosocial correlation analyses. Participants were stratified into two groups based on biochemical evaluation:
Group A comprised women with normal serum prolactin levels, defined as serum prolactin levels less than 25 ng/mL.
Group B included women with hyperprolactinemia, defined as 25 ng/mL or more.

Data Collection Instruments
Data were collected using a structured interviewer-administered questionnaire divided into four sections:
1. Sociodemographic characteristics (age, marital status, education and  occupation).
2. Lifestyle behaviours (alcohol consumption and  smoking)
3. Psychosocial factors evaluated using the Perceived Stress Scale (PSS-10).
4. Reproductive and menstrual history, including cycle regularity, galactorrhea, and infertility duration.

Data Management and Analysis
Data were entered and cleaned using Microsoft Excel 2016, then exported to GraphPad Prism v8.0 for analysis. Continuous variables were summarized as mean ± standard deviation. Categorical variables were presented as frequencies and percentages. Bivariate group comparisons were conducted using the Student’s t-test for continuous variables and the Chi-square or Fisher’s exact test for categorical variables, as appropriate. Associations between continuous exposures, such as perceived stress, and serum prolactin were assessed using Pearson’s correlation coefficient (r). Two-tailed p-values less than 0.05 were considered statistically significant.

	Variables
	Frequency n(%)

	Age(years)
	

	25-29
	15 (25)

	30-34
	15 (25)

	35-39
	15 (25)

	40-44
	15 (25)

	
	

	Marital status
	

	Living with a partner
	46 (76.7)

	Not living with a partner
	14 (23.3)

	
	

	Education
	

	Have formal education
	60 (100

	Do not have formal education
	00

	
	

	Occupation
	

	Employed
	38 (63.3)

	Unemployed
	22 (36.7)

	
	

	Lifestyle characteristics
	

	Alcohol drinking
	

	Yes
	52 (86.7)

	No
	08(13.3)

	
	

	Smoking
	

	Yes
	00

	No
	60 (100)

	
	

	Perceived Stress Scale
	

	Low stress
	23 (38.3)

	Moderate stress
	24 (40)

	High  stress
	13(21.7)

	
	



Table 1:Sociodemographic and Lifestyle Characteristics of the Study Population




Table 1 presents the sociodemographic and Lifestyle Characteristics of the Study Population
The study included 60 women of reproductive age. The age distribution was evenly divided, with 15 participants (25.0%) in each of the following groups: 25–29 years, 30–34 years, 35–39 years, and 40–44 years.
Most participants, 46 (76.7%), were living with a partner, while 14 (23.3%) were not. All 60 respondents (100%) reported having formal education, resulting in a uniformly educated sample. Regarding employment status, 38 participants (63.3%) were employed and 22 (36.7%) were unemployed. In terms of lifestyle behaviours, 52 participants (86.7%) reported alcohol consumption, while 8 (13.3%) abstained. No participants reported cigarette smoking (0%).
Assessment of psychosocial stress using the Perceived Stress Scale (PSS) indicated that 23 participants (38.3%) experienced low stress, 24 (40.0%) had moderate stress, and 13 (21.7%) reported high stress levels.












































Table 2: The association between sociodemographic, lifestyle, and psychosocial factors and serum prolactin levels.
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	Serum prolactin <25ng/ml
	Serum prolactin ≥25ng/ml
	p-value

	Age(years)
	
	
	0.101

	25-29
	07 (46.70)
	08 (53.3)
	

	30-34
	10 (66.7)
	05(33.3)
	

	35-39
	06 (40)
	09 (60)
	

	40-44
	12 (80)
	03 (20)
	

	
	
	
	

	Marital status
	
	
	0.222

	Living with a partner
	27(58.6)
	19 (41.4)
	

	Not living with a partner
	05 (35.4)
	09 (64.6)
	

	
	
	
	

	Education
	
	
	

	Have formal education
	35 (58.3)
	25 (41.7)
	>0.999

	Do not have formal education
	00
	00
	

	
	
	
	

	Occupation
	
	
	0.014*

	Employed
	27 (71.05)
	11 (28.95)
	

	Unemployed
	08 (36.6)
	14 (63.4)
	

	
	
	
	

	Lifestyle characteristics
	
	
	0.717

	Alcohol drinking
	30 (57.9)
	22 (42.1)
	

	Yes
	04 (50)
	04 (50)
	

	No
	
	
	

	
	
	
	

	Smoking
	
	
	>0.999

	Yes
	00
	00
	

	No
	35 (58.3)
	25 (41.7)
	

	
	
	
	

	Perceived Stress Scale
	
	
	<0.0001***

	Low stress
	20 (86.7)
	03 (13.3)
	

	Moderate stress
	14 (58.3)
	10 (41.7)
	

	High  stress
	01 (7.62)
	12 (92.8)
	

	
	
	
	




Table 2 presents the association between sociodemographic, lifestyle, and psychosocial factors and serum prolactin levels.
Among the 60 women studied, 41.7% had elevated serum prolactin levels (≥19.5 ng/ml). There was no significant association between serum prolactin levels and age, marital status, education, alcohol intake, or smoking status (p > 0.05). However, occupation and perceived stress showed statistically significant relationships with serum prolactin levels. Hyperprolactinemia was more common among unemployed women (63.4%) compared to employed women (28.9%) (p = 0.014). Similarly, the prevalence of elevated prolactin increased markedly with higher perceived stress levels, from 13.3% in the low-stress group to 92.8% in the high-stress group (p < 0.0001). These findings suggest that psychosocial stress and occupational status are important correlates of hyperprolactinemia among women of reproductive age in Enugu.
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Figure 1: Correlation between perceived stress scores and serum prolactin levels among women of reproductive age in Enugu.

Figure 1 illustrates the relationship between perceived stress scores and serum prolactin levels among the participants. A moderate positive correlation was observed between perceived stress scores and serum prolactin levels (r = 0.386, p = 0.002). These results indicate that higher perceived stress is significantly associated with elevated serum prolactin concentrations.


DISCUSSION

This study examined the lifestyle and psychosocial correlates of hyperprolactinemia among women of reproductive age in Enugu, with a focus on identifying modifiable determinants that may contribute to infertility. The findings revealed that psychosocial stress and occupational status were significantly associated with elevated serum prolactin levels, whereas age, marital status, education, and lifestyle factors such as alcohol intake and smoking showed no significant associations. These findings highlight the emerging importance of functional and psychosocial determinants in prolactin dysregulation, beyond the classical pathological causes such as pituitary adenomas or hypothyroidism(Roux et al., 2024;Mo et al.,2025).
A central finding of this study was the moderate positive correlation between perceived stress scores and serum prolactin levels (r = 0.386, p = 0.002). Women reporting high levels of perceived stress had significantly higher prolactin concentrations compared to those with lower stress. This result aligns with previous evidence that chronic psychological stress activates the hypothalamic–pituitary–adrenal (HPA) axis, leading to increased secretion of corticotropin-releasing hormone (CRH) and cortisol, which subsequently reduce dopaminergic inhibition of pituitary lactotrophs (Hinds and Sanchez,2022; Mbiydzenyuy and Qulu, 2024). The loss of dopaminergic tone results in stress-induced hyperprolactinemia, as supported by Miao et al. (2024) and Elgellaie et al (2021) who found that psychosocial stress, anxiety, and depression are associated with elevated prolactin levels in women.
This relationship has important reproductive implications: hyperprolactinemia disrupts gonadotropin-releasing hormone (GnRH) pulsatility, suppresses luteinizing hormone (LH) and follicle-stimulating hormone (FSH) secretion, and can lead to menstrual irregularities, anovulation, and infertility (Concepción-Zavaleta et al., 2023; Saba et al., 2025). The significant correlation observed in this study underscores the need to consider psychosocial stress as a potential contributor to infertility among women in urban Nigerian populations.
Occupational status was significantly associated with prolactin levels, with unemployed women (63.4%) exhibiting higher rates of hyperprolactinemia compared to employed women (28.9%) (p = 0.014). This may reflect the psychosocial burden of financial instability, social dependence, and limited coping resources that accompany unemployment. These findings are consistent with the work of Margan et al. (2022)  who observed that socioeconomic hardship and unemployment were linked to increased reproductive hormonal disturbances in women. Employment may, conversely, offer psychological benefits and a structured routine that mitigate stress-induced prolactin elevation. Such results support the growing recognition that social and occupational contexts influence endocrine health and should be addressed in reproductive health strategies.
Although age, marital status, and education were not significantly associated with prolactin levels, certain trends were observed. Elevated prolactin levels were slightly more common among younger and unmarried women, possibly reflecting higher psychosocial pressures or reduced social support. The lack of variability in educational attainment (as all participants had formal education) likely limited the capacity to detect any association.
Lifestyle factors such as alcohol intake and smoking did not show significant relationships with prolactin levels. While alcohol has been shown to modulate dopaminergic transmission and prolactin release (Rachdaoui and Sarkar, 2013), the non-significant association in this study may be due to moderate alcohol consumption patterns or underreporting. The absence of smokers in the sample also reflects the low prevalence of tobacco use among women in this region and may have constrained statistical assessment.
The findings of this study have important implications for infertility prevention and management. The significant association between psychosocial stress and hyperprolactinemia supports the hypothesis that stress-related neuroendocrine disturbances may underlie some cases of functional infertility in women. This emphasizes the need for a holistic, biopsychosocial approach to reproductive health assessment one that integrates biochemical evaluation with lifestyle and psychosocial screening. Interventions such as stress management programs, counseling, and lifestyle modification could therefore enhance fertility outcomes by addressing modifiable contributors to prolactin elevation. This is particularly pertinent in urban centers like Enugu, where women face unique occupational and socioeconomic stressors associated with rapid urbanization and limited access to reproductive healthcare.

CONCLUSION
In conclusion, this study demonstrates that psychosocial stress and occupational status are key correlates of hyperprolactinemia among women of reproductive age in Enugu, while demographic and lifestyle factors appear less influential. The findings highlight the importance of recognizing functional hyperprolactinemia arising from psychosocial and lifestyle stressors as an emerging contributor to infertility in this population. Targeted interventions that reduce stress and enhance psychosocial well-being may improve reproductive outcomes and overall endocrine health among women in sub-Saharan Africa.
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