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ABSTRACT
Objective: To explore the associations between income levels, 

employment risk, lifestyles, occupational stress, and male fertility. 

Methods: This cross-sectional study analyzed 294 men seeking 

fertility treatment at fertility clinics in Terengganu, Pahang, and 

Kuala Lumpur from November 2021 to June 2023. Data were 

collected through structured questionnaires covering income levels, 

lifestyles, employment risks, occupational stress, and semen quality. 

Multinomial logistic regression was employed to assess predictors 

of semen quality, with crude and adjusted odds ratios (OR) reported. 

Results: The lower-income group exhibited higher odds of having 

abnormal semen quality compared to normal semen quality. 

Specifically, these participants were more likely to experience 

azoospermia [crude OR 6.68, 95% confidence interval (CI) 1.84–

52.63; adjusted OR 6.26, 95% CI 1.76–51.38], indicating a link 

between low income and infertility issues. Lifestyle factors did 

not show significant associations with semen abnormalities after 

adjustment. High employment risks had significant associations 

with oligozoospermia after adjustment (crude OR 5.50, 95% CI 
2.14–14.11; adjusted OR 5.15, 95% CI 1.93–13.71), while high 

occupational stress was linked to asthenozoospermia (crude OR  

2.26, 95% CI 1.09–4.68; adjusted OR 2.25, 95% CI 1.07–4.69). 

Conclusions:  The findings underscore the influence of 

socioeconomic and occupational factors on male fertility, showing 

associations between lower income levels, high-risk occupations, 

and semen abnormalities. In contrast, lifestyle factors did not show 

significant associations with semen abnormalities after adjustment. 

Nevertheless, the current findings should be further confirmed 

through more extensive studies focusing on abnormal semen and 

lifestyle factors. 

KEYWORDS: Male infertility; Income levels; Employment 

risks; Occupational stress; Lifestyles

1. Introduction

  As reported by the World Health Organization (WHO), infertility 

is a growing global concern, impacting one in six individuals[1]. A 

significant contributor is male factor infertility, accounting for about 

37% of infertility cases in Asia[2]. However, male fertility issues in 

Malaysia are not extensively documented due to limited large-scale 

studies on the subject. While no comprehensive data on Malaysian 

male fertility exists, the declining fertility rates in Malaysia may hint 

at underlying infertility challenges, including male infertility. For 
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Original Article

Key Points

Question: What are the relationship between income levels, 

occupational risk factors, and semen quality among male 

patients attending fertility clinics in Malaysia?

Findings: This cross-sectional study of 294 male patients 

revealed that lower income levels and high-risk occupations 

were associated with abnormal semen quality, including 

oligozoospermia, asthenozoospermia, and azoospermia.

Meaning: The study highlights the necessity of implementing 

interventions to enhance workplace safety and alleviate 

occupational stress, which may positively influence semen 

quality.
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example, Malaysia's total fertility rate (TFR) dropped from 4.9 in 

1970 to 1.6 in 2022, compared to the global TFR of 2.3 children per 

woman[3]. Common issues such as low sperm production, abnormal 

sperm function, and absence of sperm are often overlooked, 

highlighting the need for more research on male fertility in Malaysia.

  From 1998 to 2017, related research has focused on conditions 

such as testicular cancer, obesity, and metabolic syndrome, as well 

as hypogonadism, and the effects of lifestyle and occupational 

exposures on male fertility[4]. Among the lifestyle factors, smoking, 

alcohol consumption, obesity, and psychological stress have 

been linked to reduced fertility[5]. On the other hand, caffeine 

consumption, while widely debated, has shown mixed results 

regarding its impact on sperm quality, with studies finding weak or 

no significant effects on fertility outcomes[6,7]. Caffeine is commonly 

found in coffee, tea, and energy drinks, with some epidemiological 

evidence remaining inconclusive.

  Vigorous exercise, though beneficial in some ways, has been linked 

to increased deoxyribonucleic acid (DNA) fragmentation in sperm 

among highly active men[8]. Work-related stress and occupational 

environments are also crucial factors affecting male fertility. High 

stress levels have been linked to poorer quality of semen and 

increased sperm DNA damage[9]. However, the findings have been 

mixed, as some studies suggested no significant relationship between 

work stress and semen parameters, though stress from life events 

can still negatively affect fertility[10]. Occupational hazards like heat, 

toxins, and prolonged sitting in low-skilled jobs have been associated 

with declining sperm health, thus raising concerns about the effects 

of these unrecognized factors on fertility in industrialized nations[11].

  Another critical factor in male fertility is socioeconomic status, 

particularly income. Higher income has often been associated with 

healthier lifestyle choices and better living conditions[12]. In contrast, 

lower-income men have experienced more stress, which correlates 

with reduced sperm motility[10]. Research carried out in developed 

countries has generally shown a positive relationship between 

men's income and fertility[13]. Interestingly, a study conducted in 

Malaysia found no direct link between household income and sperm 

abnormalities[14].

  Despite extensive studies on male infertility, several important 

factors, including income levels, employment risk, and occupational 

stress remain underexplored, particularly in the Malaysian context. 

Thus, this study aimed to fill that gap by examining how income 

levels, employment risks, lifestyle choices, and occupational stress 

collectively influence male fertility. Using a cross-sectional design 

and logistic regression analysis, the research provides insights into 

specific occupational and lifestyle factors affecting reproductive 

health among Malaysian men. This research is particularly relevant 

given Malaysia's rapid industrialization and shifting socioeconomic 

conditions, which may uniquely impact male fertility. The findings 

may contribute to the formulation of public health strategies 

addressing infertility.

2. Methods

2.1. Study design and participants

  The cross-sectional study explored the associations of income 

levels, employment risks, lifestyles, and occupational stress with 

male fertility. Data were collected from male patients (n=1 068) 

who sought fertility treatment at four private clinics in Terengganu, 

Pahang, and Kuala Lumpur from November 2021 to June 2023. 

These fertility clinics were selected based on their willingness to 

collaborate and grant access to data collection. The required sample 

size was determined using the Krejcie and Morgan formula, which 

indicated a minimum sample size of 283[15]. To meet the study's 

objectives, purposive sampling was employed to recruit patients who 

exhibited specific semen quality characteristics and met the inclusion 

criteria. 

  The study included male patients aged 20 to 60 who attended 

fertility clinics, were part of couples seeking fertility treatment, and 

had completed seminal fluid analysis. Men with incomplete medical 

records or missing seminal fluid analysis data were excluded, as 

these details were essential for assessing semen quality. Ultimately, 

294 eligible participants who gave consent were included in this 

study.

2.2. Data collection method

  Data were collected through face-to-face and online interviews 

using a structured questionnaire comprising five sections: 

demographic information, lifestyle factors, employment risks, 

occupational stress, and semen quality. The inclusion of lifestyle 

factors, employment risks, and occupational stress in the 

questionnaire was guided by the evidence demonstrating their 

impact on male fertility outcomes[4,14,16]. Three experts in male 

reproductive health, health economics, and nutrition reviewed the 

questionnaire. Their feedback and recommendations were used to 

revise and improve the questionnaire items. Cronbach's alpha was 

utilized to measure the reliability of the instrument based on a pilot 

study conducted in fertility clinics with 30 eligible male patients. 

The Cronbach's alpha values for the lifestyle, employment risks, and 

occupational stress sections were 0.69, 0.74, and 0.77, respectively.

2.3. Measurement of variables

2.3.1. Household income
  Income levels in this study were categorized based on the 

classification framework from the Household Income and Basic 

Amenities Survey Report 2019 by the Department of Statistics 

Malaysia (DOSM)[17]. The framework divides household income 

into three categories, namely the bottom 40% (曑RM 4 850), middle 

40% (RM 4 851–10 970), and top 20% (曒RM 10 971) income 

groups, to represent the economic status of male patients attending 

fertility clinics.
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2.3.2. Lifestyles
  Lifestyle factors, including caffeine intake and physical activities, 

were assessed to account for their influence on fertility. Caffeine 

consumption was measured based on daily intake, adapted from 

the National Health Morbidity Survey (NHMS)2014[18]. Physical 

activities such as jogging, walking, badminton, cycling and 

stretching, were assessed according to frequency, duration, and 

intensity, following the National Health Survey 2004[19]. The 

reliability analysis was satisfactory, with a Cronbach's alpha of 

α=0.69. The scoring method for lifestyle factors was calculated 

using the mean score, with a minimum possible score of 3 and a 

maximum of 24. The mean score of 15 was used as a cut-off point to 

categorize participants. Individuals scoring above 15 were classified 

as having an unhealthy lifestyle, while those scoring below 15 were 

classified as having a healthy lifestyle.

2.3.3. Employment risks
  Employment risks were assessed using an 8-item questionnaire 

based on 5-point Likert scale, evaluating factors such as ionizing 

radiation, electromagnetic radiation, heat exposure, noise, vibration, 

and chemical exposure. The assessment was developed based on 

guidelines provided by the Ministry of Human Resources and the 

Department of Occupational Safety and Health[20,21]. Cronbach's 

alpha measured the reliability of the questions at α=0.74. To 

facilitate analysis, the scores were computed to obtain the mean 

scores. The mean scores were divided into percentiles to categorize 

participants into three groups: below 25th as low-risk, between 25th 

and 50th as moderate-risk, and above 75th as high-risk. 

2.3.4. Occupational stress
  Occupational stress was measured using a combined instrument 

incorporating the Management Standards Indicator and the Work-

Family Conflict Scale[22,23]. Responses were recorded on a 5-point 

Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). 

The measurement demonstrated acceptable reliability (α=0.77). 

The same scoring method used for employment risks was applied to 

classify participants based on their levels of occupational stress into 

three categories: low, moderate, and high. 

2.3.5. Semen analysis
  Male fertility was assessed through semen quality analysis, which 

is a standardized methods for evaluating key aspects of male fertility, 

including sperm count, concentration, morphology, and motility. 

Semen quality was evaluated using seminal fluid analysis (SFA), 

following WHO 2010 criteria[24]. Semen samples from 294 men 

were analyzed, after which 135 samples were classified as fertile 

and 159 samples as sub-fertile. Sub-fertile semen contributes to 

infertility due to various semen abnormalities. Sub-fertile semen was 

identified based on parameters including oligozoospermia (sperm 

concentration under 15 million per mL or total sperm count under 

39 million per ejaculate), asthenozoospermia (progressive motility 

less than 32%), combined abnormal parameters (combination of low 

sperm count, abnormal sperm shape, and reduced sperm motility), 

and azoospermia (absence of sperm in the ejaculate). Fertile semen 

had parameters exceeding these thresholds. 

2.4. Statistical analysis

  The current study analyzed demographic data by presenting 

frequencies and percentages stratified by semen quality. Potential 

covariates were identified by comparing variable distributions using 

the Chi-square test. 

  Multinomial logistic regression was employed to determine 

the effects of income levels, employment risks, lifestyles, and 

occupational stress on semen quality. This model is suitable for 

dependent variables with more than two categories. The multinomial 

logistic regression model estimates the relative risk ratios for each 

semen quality category compared to a reference category, facilitating 

comparisons across different semen quality outcomes based on 

income levels, lifestyles, and occupational factors. 

The regression model used is expressed as:

log (
  P(Yi=k)
P(Yi=base)

) =毬0      +毬1 incomei +毬2 lifestylei +毬3 employment riski 

+毬4      occupational stressi +毰i

Here, P(Yi=k) is the probability of the dependent variable Yi being 

in category k, and P(Yi=base) is the probability of Yi being in the 

reference category.

  This study employed two models—unadjusted and adjusted. The 

unadjusted model analyzed each predictor individually to determine 

its crude association with semen quality. All variables identified as 

having a potential association in the crude model, based on odd ratio 

(OR) and 95% confidence interval (CI), were selected for inclusion 

in the logistic regression[25]. The adjusted model includes all 

predictors to account for potential cofounding effects and determine 

the independent effect of each variable. Using both models enhanced 

the reliability of the findings as they ensured robust and consistent 

results while minimizing bias. Normal semen quality was used as 

the reference category and is not displayed in multinomial logistic 

regression analysis to prevent redundancy. Additionally, reporting 

crude and adjusted OR with 95% CI and significance levels at 

P<0.01, P<0.05 ensures transparency as it captures a range of 

potential relationships that could be meaningful for this study. The 

multinomial logistic regression was analyzed using the main effects 

technique implemented in Statistical Package for Social Sciences 

(SPSS) 29 to evaluate the significance of independent variables to 

dependent variables.
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2.5. Ethics statement

  This study adhered to the Declaration of Helsinki's ethical 

principles, with approval from the Universiti Malaysia Terengganu 

Research Ethics Committee (Ref No. UMT/JKEPM/2021/82) 

on November 1, 2021. Informed consent was obtained from all 

participants.

3. Results

3.1. Participant characteristics

  The demographic characteristics categorized by semen quality 

(normal, oligozoospermia, asthenozoospermia, combined parameters, 

and azoospermia) are as shown in Table 1. The study included a 

total of 294 participants. Age showed a significant relationship 

with semen quality (P=0.016), with men under 40 years of age 

more likely to exhibit normal semen quality (35.4%) compared to 

those over 40 years (10.5%). Household income showed a marginal 

association (P=0.082), where lower income (≤RM 4 850) had higher 

rates of abnormal semen quality compared to higher-income groups. 

The type of work was significantly associated with semen quality 

(P<0.001). Skilled workers exhibited the highest proportion of 

normal semen quality (26.5%), compared to semiskilled workers 

(12.9%) and armed forces (6.5%). Conversely, abnormal semen 

quality was more common among armed forces personnel, with 23 

participants having oligozoospermia.

3.2. Logistic regression analysis of income, lifestyle, 
occupational factors and semen quality 

  The findings as shown in Table 2 revealed that lower household 

income (≤RM 4 850) had higher odds of azoospermia (adjusted OR 
6.26, 95% CI 1.76–51.38, P<0.05) compared to those in the highest 

household income (曒RM 10 971). This suggests that lower income 

may be associated with an increased risk of azoospermia 6.26 times 

compared to normal semen quality. 

  On the other hand, unhealthy lifestyle was associated with slightly 

increased odds of semen abnormalities, such as oligozoospermia 

(adjusted OR 1.72, 95% CI 0.84–3.52) and asthenozoospermia 

(adjusted OR 1.18, 95% CI 0.58–2.39), compared to a healthy 

lifestyle. However, none of these associations were statistically 

significant. This finding indicates that lifestyle may have minimal 

influence when other variables are taken into account. Regarding 

employment risks, the analysis demonstrated a significant  

relationship between high employment risk and oligozoospermia 

(adjusted OR 5.15, 95% CI 1.93–13.71, P<0.01). This finding 

underscored that individuals in high-risk jobs are more prone to 

lower sperm counts. However, no significant relationships were 

found between employment risks and other semen abnormalities after 

adjustment. High occupational stress was significantly associated 

with an increased likelihood of asthenozoospermia (adjusted OR 2.25, 

95% CI 1.07–4.69, P<0.05). This suggests that higher occupational 

stress may increase the risk of asthenozoospermia 2.25 times 

compared to normal semen quality.  

4. Discussion

  The study's findings underscore the significant impact of income 

levels and employment-related factors on male reproductive 

health, with lower income levels, high employment risks, and 

high occupational stress being strongly associated with semen 

abnormalities. For instance, the logistic regression analysis revealed 

that household income is significantly related to azoospermia in both 

the crude and adjusted models, suggesting that lower income levels 

may increase the likelihood of this semen abnormality compared to 

normal semen quality. However, no significant relationships were 

observed between household income and other semen abnormalities, 

such as oligozoospermia, in either the crude or adjusted models. This 

finding may indicate that azoospermia, which is a more severe form 

Table 1. Demographic characteristics by semen quality. 

Characteristics                                                                Semen quality, n(%)    P value
   Normal Oligozoospermia Asthenozoospermia   Combined parameters Azoospermia

Age, years
   <40 104 (35.4)       47 (16.0)        30 (10.2)           24 (8.2)    23 (7.8)    0.016
   曒40   31 (10.5)         4 (1.4)        18 (6.1)             6 (2.0)      7 (2.4)
Household income, RM

≤  ≤RM 4 850   70 (23.8)       33 (11.2)        27 (9.2)           18 (6.1)    18 (6.1)    0.082

   RM 4 851–RM 10 970   39 (13.3)       14 (4.8)        16 (5.4)             7 (2.4)    11 (3.7)
   曒RM 10 971   26 (8.8)         4 (1.4)          5 (1.7)             5 (1.7)      1 (0.3)
Types of work
   Skilled workers   78 (26.5)       17 (5.8)        23 (7.8)           14 (4.8)    14 (4.8) <0.001
   Semi-skilled workers   38 (12.9)       11 (3.7)        19 (6.5)           10 (3.4)    10 (3.4)
   Unskilled workers     0 (0.0)         0 (0.0)          0 (0.0)             0 (0.0)      2 (0.7)
   Armed forces   19 (6.5)       23 (7.8)          6 (2.0)             6 (2.0)      4 (1.4)

Values are presented as frequencies (percentage). Chi-square test is used.
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of semen abnormality, is more strongly linked to socioeconomic 

disparities. However, while lower income has been a known risk 

factor, a study in Malaysia have reported no correlation between 

income and male fertility[14]. The findings corroborate the research 

premise indicating that socioeconomic status significantly impacts 

reproductive health.

  Meanwhile, high employment risks remained consistently related 

to oligozoospermia, suggesting that high-risk occupations—

potentially involving exposure to harmful substances—negatively 

impact sperm count. Research supports this link, as men working 

in agriculture and related trades had significantly lower sperm 

concentrations compared to those in less hazardous occupations[26]. 

Additionally, exposure to heat has also been known to negatively 

affect spermatogenesis. Durairajanayagam et al found that men 

who had an exposure to high temperatures had lower sperm counts 

compared to those in cooler working environments[11].

  Occupational stress emerged as a significant determinant, 

particularly in relation to asthenozoospermia, with an adjusted OR 

of 2.25. This suggests that workplace stress may adversely affect 

sperm motility. This finding aligns with research linking work stress 

to poorer sperm parameters[27]. High stress hormones like cortisol 

can disrupt the hormonal balance needed for sperm production, thus 

affecting sperm motility[28]. However, some studies, like those by 

Hjollund et al and Fenster et al, did not find any significant impact, 

potentially due to insufficient stress levels in those populations[29,30]. 

Occupational stress caused by factors such as job control, workplace 

relationships, role ambiguity, and lack of support consequently 

affected semen quality[31].

  Overall, lower income and high-risk occupations were consistently 

associated with higher risk of semen abnormalities, especially 

azoospermia and oligozoospermia compared to normal semen 

quality. Types of work associated with lower income and high-

risk occupations in Malaysia typically include semiskilled workers 

such as agricultural workers, manufacturing laborers, construction 

workers, and plant and machine operators, which commonly 

involve heavy physical labor, heat, and chemical exposure. Besides, 

this study also highlighted the occupational risks prevalent in 

armed forces which are associated with oligozoospermia. Military 

personnel often face high exposure to heat, noise, electromagnetic 

radiation, and toxins[32,33]. Conversely, high-stress professions, 

which typically include skilled workers such as those in managerial 

and professional roles and are prevalent among higher-income 

individuals in Malaysia, may elevate oxidative stress and 

inflammation, negatively impacting sperm motility. This is supported 

by a review study that found teachers and doctors in Malaysia 

commonly had higher occupational stress due to heavy workload[31]. 

Generally, these results align with the existing literature indicating 

that lower income, higher stress, and greater environmental exposure 

negatively affect semen quality[16].
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  Unexpectedly, lifestyle factors, including caffeine intake and 

physical activities, did not demonstrate a statistically significant 

relationship with any type of semen abnormality. While the crude 

analysis suggested a potential association with combined parameters, 

this was not sustained after controlling for other variables. This 

finding could indicate that lifestyle factors, while important, may 

exert a relatively smaller influence compared to socioeconomic and 

occupational variables in this population. This is contrary to a study 

by Sobreiro et al which reported associations between high caffeine 

consumption and reduced sperm concentration and count[34]. 

However, the findings have remained inconsistent. For instance, a 

systematic review on the effect of caffeine intake and male infertility 

concluded that most studies found no relationship between semen 

parameters and caffeine intake, at least caffeine from coffee, tea, and 

cocoa drinks[6].

  Furthermore, physical activities generally promoted reproductive 

health, with moderate exercise linked to improved semen quality 

due to better circulation, reduced oxidative stress, and hormonal 

balance[35]. However, a study among healthy men in Spain 

demonstrated no differences in semen parameters between moderate 

to heavy-intensity physical activity[36]. Similarly, a meta-analysis 

study did not find an association between moderate-intensity 

physical activity and fertility[37].

  Combining caffeine intake and physical activity into a composite 

lifestyle variable complicated their relationship with semen quality. 

A lower lifestyle score, indicative of high caffeine consumption 

and low physical activity, was associated with higher odds of 

semen abnormalities, suggesting that poor lifestyle choices may 

cumulatively impact semen quality. However, in this study, these 

associations did not reach statistical significance.

  This study faced several limitations. First, access to clinics with 

comprehensive male fertility data was limited, and many clinics had 

few male fertility cases. Obtaining approval to use patient data was 

also challenging due to confidentiality concerns, resulting in data 

collection being permitted by only four fertility clinics. As a result, 

the study's findings may not be generalizable to a broader Malaysian 

population but are instead specific to the patients from these clinics. 

Additionally, male fertility is a sensitive issue, and this was proven 

by difficulty in securing consent and convincing male patients to 

participate in the survey. Despite these limitations, the study provides 

valuable insights into male fertility, an area that remains under-

researched.

  In conclusion, the present study investigated the associations 

between income levels, employment risks, lifestyles, and 

occupational stress with male fertility. Lower-income groups face 

substantial barriers to fertility health, while higher-income groups 

were not exempt from risks linked to occupational stress. Moreover, 

men with high-risk occupation were linked to reduced sperm count, 

while occupational stress was associated with decreased sperm 

motility. The practical implications suggest that interventions aimed 

at improving job safety and mitigating occupational stress could 

enhance semen quality. Additionally, although lifestyle factors like 

caffeine intake and physical activity initially appeared influential, 

their effects diminished when adjusting for other variables. Future 

research should investigate the interplay between socioeconomic 

factors and lifestyle with larger samples and refined methods to 

develop effective strategies for enhancing semen quality across 

various income groups.
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