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Abstract 

The crucial role of occupational, environmental and lifestyle factors are the means of life that can affect the health and 
welfare of human being, including fertility. Study is therefore designed to identify the roles that environmental, 
occupational and lifestyle factors play in determining reproductive status of middle age male partner. A cross-sectional 
study was carried out in 45 male cases (age 31-56) and 35 males controls age 16-30 years). Both study subjects and 
controls were taken from mountainous area. Detailed characteristics of both groups are noted. Levels of blood sugar, 
total testosterone, bioavailable testosterone (BAT) and its carrier were estimated by ELISA. Mean age of study subject 
was 43.6 and of control was 23.0 with normal BMI. Both groups living in mountainous area with profession of farming 
showed their active life style. Multi-parity is common. Both groups used bland diet and raw vegetables. Levels of fasting 
blood sugar, free testosterone and BAT were non-significantly low in study groups compared to these values of controls. 
However the values of total testosterone and its binding protein SHBG were non-significantly increased in study 
subjects in comparison to the values of controls. Study found good rate of fertility, because of pollution free 
environment, stress free profession and active life style. Increase age is not related with infertility. Impact of these 
factors is vital among the partners looking for conception. 
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1. Introduction

Males, during their period of reproduction are exposed by many factors related with environment, occupation and 
lifestyle habits. Lifestyle related factors are the adaptable habits and means of life that can affect the health and welfare 
of human, including fertility. These factors are the marital age, diet, body weight, exercise, smoking, usage of illicit 
remedy, consumption of coffee, stress, exposures related to profession and environment that may have considerable 
effects on human fertility [1].  

Environmental issues that may have an influence on fertility are air pollution, global warming, and pollution due to 
chemicals, infections, poor health care, and poor quality of water [2,3]. Occupational factors are short periods of job, 
poor language expertise, unaccustomed working atmosphere, social type of stress and different behavior towards 
safety. These factors may be a challenge to co-operation and communication [4]. However rural agricultural societies 
mainly found in South Asia have high rates of fertility as compare to urban societies [5,6].  

Globally lifestyle-related factors are significant contributor to male fertility/infertility. Factors related to lifestyle factors 
are eating healthy/unhealthy nutrition and physical activity/ inactivity in the age of adolescents and later on. The 
influence of body weight on fertility is proposed to be complex and affected by environment, genetic background and 
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sex hormones(7). Obesity in males is related with decrease concentration of sperm, motility of sperm, increase risk of 
damage of DNA of sperm and fluctuations in sex hormones [8]. It is proved that loss of weight and usage of healthy 
nutritional diet may help to achieve good fertility [9].  

Good healthy diet (Meditarrinan diet), with proper exercising and loss of weight can improvemale fertility. It is proposed 
that healthy diet enhances the quality of sperm including concentration, count and motility of sperm as well as reduced 
the fragmentation of sperm DNA. Diet containing selenium, zinc, antioxidant vitamins, and supplements of carnitine and 
omega-3-fatty acids may help to reduce the process of inflammation and oxidative stress. It is therefore suggested that 
a balance diet in based on fruit, vegetable, seafoods, seeds, nuts and dairy items with low fat [10].  

The crucial role of occupational, environmental and lifestyle factors may help to improve of fertility has produced 
interest& interrogations among investors. Study is therefore design to identify the roles that environmental, 
occupational and lifestylefactors play in determining reproductive status of middle age male partner.  

2. Material and methods 

A cross-sectional study was carried out in 45 male subjects (study subjects) with age range 31-56 and 35 males taken 
as controls with age range 16-30 years. Both study subjects and controls were taken from area of GilgitBaltistan 
(mountainous area) Pakistan. Detail characteristics of both groups are noted. Duration of study was Jan 2018 to Dec 
2018. Letter of consent was taken from both study subjects and control. Study was ethically approved from IRB 
committee of Institute of Lahore University. Male with age > 56 year and less than 16 years were not included in the 
study. 

Detailed characteristics of both groups are noted. Levels of blood sugar, total & free testosterone, bioavailable 
testosterone and its carrier sex hormone binding globulin were estimated by ELISA.  

2.1. Statistical Analysis 

Data was analyzed by SPSS 22. Quantitative variables were given as mean ± SD. Qualitative variables were given in 
frequency and percentages. Quantitative variables of study subjects and controls were compared by student ‘t’ test. 
Probability (P) less than 0.05 is significant. 

Table 1 Environmental, occupational, and modifiable lifestyle factors 

Variables Study subjects controls 

Mean Age (yrs) 43.6±5.5 23.0±4.0 

BMI (Kg/m2) 25.2±2.6 24.6±1.9 

Socioeconomic status Class B Class B 

Residences Mountainous area of Gilgit Mountainous area of Gilgit 

Life style Active with climbing mountains 100% 100% 

Profession  85% Farmers 90 % Farmers 

15 %Shop keeper 10 % Shop keepers 

Parity 6-8 2-3 

Tobacco smoking Moderate moderate 

Using certain illicit drugs Powderedtobacco dip (100%) Powdered tobacco dip (100%) 

Infection (skin disease) Eczema/fungal infection (65%) Eczema/fungal infection (60 %) 

Having experienced trauma to the testicles 2-4% Nil 

History of any disease HT, DM, Arthritis (45%) Nil 

Bland diet 100 % 100 % 

Raw veg 100 % 100% 
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Table 2 Variation in biochemical parameters of study subjects in comparison with controls 

No of cases in parenthesis Variables expressed as mean±SD 

Variables (Group A) (Group B) P- value 

Study subjects with age  

31-56 years (n=45) 

Controls with age  

16-30 years (n=35) 

 

Blood sugar 

(mg/dl) 

94.92±10.52 

(2.02) 

96.15±8.57 

(2.37) 

>0.05 

Total testosterone 

(ng/ml) 

5.33±2.02 

(0.38) 

5.08±1.45 

(0.40) 

>0.05 

SHBG  

(nmol/l) 

47.52±22.04 

(4.24) 

38.36±12.78 

(3.54) 

>0.05 

Free testosterone 

(ng/dl) 

9.24±2.75 

(0.53) 

10.05±2.75 

(0.76) 

>0.05 

BAT 

(ng/dl) 

215.55±64.80 

(12.47) 

233.0±65.11 

(18.06) 

>0.05 

 

3. Results  

Mean age of study subject was 43.6±5.5 and of control was 23.0±4.0. Slight variation in BMI of male study subjects and 
controls was observed (25.2±2.6 VS 24.6±1.9 respectively). Both groups belong to class b and living in mountainous 
area of GilgitBaltistan. Their life style was active as they climb in routine to mountain. Their main profession was 
farming. Parity (6-8 children) in study group was more than control groups (parity—2-3 children). Tobacco smoking 
was moderate in both groups. Usage of powdered tobacco dip was 100% in both groups. Skin diseases like eczema 
/fungal infection was high in study group compared to controls. Only 2-4% male experienced trauma to the testis. About 
45% of study group have disease of hypertension, diabetes and arthritis. However arthritis was more prevalent. Both 
group used bland diet and raw vegetables (Table 1). 

Levels of fasting blood sugar, free testosterone and bioavailable testosterone (BAT) was non-significantly low in study 
groups compared to these values of controls. However the values of total testosterone and its binding protein SHBG was 
non-significantly increase in study subjects in comparison to the values of controls (Table 2).  

4. Discussion 

It is suggested that dietary pattern of males may have an influence on the process of spermatogenesis. The constituents 
of the diet are the possible factors for proper function of sperm and fertility. Though, studies may prove relationship of 
healthy diet with fertility however not causality [11].  

Our study includes middle age men as study subjects and compared with young age men as controls. Study tried to find 
out the relationship of fertility with aging, dietary pattern, profession, body weight. Both of the groups were the 
residents of mountainous area of GilgitBaltistan. Their life style was active, profession was farming. Parity (6-8 children) 
in study group was more than control groups (parity—2-3 children). In both groups smoking, usage of powdered 
tobacco dip, skin diseases like eczema /fungal infection was common. The most prevalent disease in this area was 
arthritis. The diet of both groups was bland diet, raw vegetable. It is suggested that healthy nutrition and active life-
style may have a good effect on fertility rate in both sexes [1]. It is thought that both healthy nutrition and active life 
style are important for the process of implantation, angiogenesis and growth of placenta [12]. Another study found that 
diet may have both positive and negative affect on quality/quantity of semen. Diet containing vegetables /fruit, seafood, 
nuts, whole-grain, dairy items with low fat, poultry and fiber containing items exhibit positive effects. On the other hand, 
low intake of vegetable/fruit, low amount of antioxidant, diet containing trans / saturated fatty acids etc have a negative 
effect on the quality/quantity of semen, resulting in decreased fertility in both sexes [13,10].  
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Number of studies were carried out to find the relationship of nutritional diet, environment and occupation /life styles. 
A study was carried out in 155 (mean age 36.55 year) male visited to fertility center of Boston. Their dietary pattern 
and life style was noted. Study found that cooked meat was negatively associated with morphology of sperm. However, 
fish consumption was directly related to increase no of sperm and normal morphologically sperm [14].  

A survey based on 1945 researches showed that nutritional diets containing antioxidants, ω-three fatty acids, and low 
amount of trans and saturated fatty acids were negatively related with quality of sperms and reproductive hormones. 
It is found that diet containing cooked meat, potatoes, beverages, dairy products, coffee, and sweets may have a negative 
impact on rates of fertilization in partners [11,15].  

We also studied the levels of fasting blood sugar and both free and total forms of testosterone in association with 
bioavailable testosterone (BAT). It is observed that the level of blood sugar, free testosterone and BAT was non-
significantly reduced in study group (middle age group) compared to these values of controls. However the values of 
total testosterone and its binding protein SHBG was non-significantly increase in study subjects in comparison to the 
values of controls.  A study carried out in 2,260 male and found that exercise may have positive / neutral influence on 
semen related parameters 16). It is controversial that hormones, quality of sperm and reproductive ability may be 
affective by extensive exercise [17]. However, it is suggested that by maintaining the level of testosterone and reduce 
body weight male may improve their health and fertility [10].  

The relationship between ability of reproduction and exercise may be due to the impairment in the axis of hypothalamic-
pituitary 18). A study carried out in 50 male with mean age 36 year. Study found Unhealthy or inactive lifestyle and 
polluted environment may affect the parameters of semen via hypogonadism, oxidative stress and xenobiotics. It is 
observed active life style is related with consumption of vegetables, antioxidativevitamins and anti-oestrogenicactivity 
and may be proper treatment in infertile male [19].  

It is suggested that environmental EDCs or endocrine impairing chemicals and xenobiotics are inversely linked with the 
concentration of testosterone and may affect antiandrogenic and oestrogenic activity [20]. The presence of chemicals 
like plastics, detergents, pesticides present in food, cosmetics, and metallo-estrogens, are also the cause environmental 
pollution It is thought that exposure of these chemicals may increase the frequency of reproductive problems, that is 
complaints of sexual development, and reduction of count of sperm [21,22].  

A study recommended that high fertility diet is based on less use of trans-fat, high intake of mono-unsaturated fat, low 
cooked meet, high vegetable and fiber, low sugar and high intake of plant food (non-heme iron) [23].  

5. Conclusion 

Study found that high rate of fertility is directly proportional to pollution free environment, tension free profession and 
active life style. Increase age is not related with infertility. Impact of these factors are vital among the partners looking 
for conception. 

However, more research is required to confirm thatenvironmental, occupational, and lifestyle factors may help partners 
to achieve conception. 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest. 

Author’s contribution 

HA: Manuscript planning & data collection 
MS: Literature Review 
RK: Proof reading 

Statement of informed consent 

Informed consent was obtained from all individual participants included in the study. 



GSC Biological and Pharmaceutical Sciences, 2022, 20(01), 292–297 

296 

References 

[1] Sharma R, Biedenharn KR, Fedor JM, Agarwal A. Lifestyle factors and reproductive health: taking control of your 
fertility.Rep BiolEndocrinol. 2013 Jul 16; 11:66. 

[2] Hruschka DJ, Brewis AA, Wutich A, Morin B. Shared norms and their explanation for the social clustering of 
obesity. Am J Pub Health. 2011,101(Suppl 1):S295–S300 

[3] Durairajanayagam D. Lifestyle causes of male infertility. Arab J Urol2018. 13; 16 (1):10-20. doi: 
10.1016/j.aju.2017.12.0 

[4] Nordlöf H, Wiitavaara B, Högberg H, Westerling R. A cross-sectional study of factors influencing occupational 
health and safety management practices in companies.Safety Science 2017; 95:92-103 
doi.org/10.1016/j.ssci.2017,02.008 

[5] Gubhaju BB. Demographic Transition in Southern Asia: Challenges and Opportunities. Asia-Pacific Population 
Journal. 2011, 26(4):1–2.  

[6] Bhandari P, Ghimire D. Rural Agricultural Change and Fertility Transition in Nepal. Rural Sociol. 2013, 78(2):229-
252. doi:10.1111/ruso.12007 

[7] Nguyen DM, El-Serag HB. Review the epidemiology of obesity. GastroenterolClin North Am. 2010, 39:1–7. 

[8] Katib A. Mechanisms linking obesity to male infertility. Cent European J Urol. 2015;68(1):79-85. doi: 
10.5173/ceju.2015.01.435. 

[9] Balawender, Krzysztof, and StanisławOrkisz. “The impact of selected modifiable lifestyle factors on male fertility 
in the modern world.” Central Eur jurol 2020, 73(4): 563-568. doi:10.5173/ceju.2020.1975 

[10] Skoracka K, Eder P, Łykowska-Szuber L, Dobrowolska A, Krela-Kaźmierczak I. Diet and Nutritional Factors in 
Male (In)fertility-Underestimated Factors. J Clin Med. 2020 May 9, 9(5):1400. doi: 10.3390/jcm9051400. 

[11] Salas-Huetos A, Bullo M, Salas-Salvado J, Dietary patterns, foods and nutrients in male fertility parameters and 
fecundability: a systematic review of observational studies. Hum Reprod Uptake. 2017 Jul 1;23(4):371-389.doi: 
10.1093/humupd/dmx006 

[12] Ma X, Wu L, Wang Y , Han S, El-Dalatony MM, Feng F et al. Diet and human reproductive system: Insight of omics 
approaches. Food SciNutr 2022 Mar 21; 10(5):1368-1384. doi: 10.1002/fsn3.2708 

[13] Gabrielsen JS, Tanrikut C. Chronic exposures and male fertility: The impacts of environment, diet, and drug use 
on spermatogenesis. Andrology. 2016, 4:648–661. doi: 10.1111/andr.12198 

[14] Afeiche MC, Gaskins AJ, Williams PL, Toth TL, Wright DL, Tanrikut C, et al. Processed meat intake is unfavorably 
and fish intake favorably associated with semen quality indicators among men attending a fertility clinic. J 
Nutr 2014 Jul; 144(7):1091-8. doi: 10.3945/jn.113.190173 

[15] Di Renzo L, De Lorenzo A, Fontanari M, Gualtieri P, Monsignore D, Schifano G et al. Immunonutrients involved in 
the regulation of the inflammatory and oxidative processes: implication for gamete competence. J Assist Reprod 
Genet. 2022 Apr, 39(4):817-846.doi: 10.1007/s10815-022-02472-6.  

[16] Jóźków P and Rossato M. The Impact of Intense Exercise on Semen Quality. Am J Men’s Health 2017, 11(3): 654–
662 DOI: 10.1177/1557988316669045 

[17] Du Plessis S, Kashou A, Vaamonde D, Agarwal A.Is there a link between exercise and male factor infertility. Open 
ReprodSci J, 2011, 3:105-113 

[18] Vaamonde D, Garcia-Manso JM, Hackney AC. Impact of physical activity and exercise on male reproductive 
potential: a new assessment questionnaire,RevistaAndaluza de Medicina del Deporte, 2017,10(2):79-93 
doi.org/10.1016/j.ramd.2016.11.017. 

[19] Slowikowska-Hilcze J, Walczak-Jedrzejowska R and Dobronski P. The influence of a combination of lifestyle 
modification and a new formula supplement with antioxidative and antioestrogenic activity on mild idiopathic 
abnormalities of semen parameters—a pilot study. Andrologia. 2022, 54:e14279. doi.org/10.1111/and.1427 

[20] Dziewirska, E., Hanke, W., & Jurewicz, J. (2018). Environmental non-persistent endocrine-disrupting chemicals 
exposure and reproductive hormones levels in adult men. Int J of Occupational Medicine & Environ 
Health, 31(5), 551– 573. doi.org/10.13075/ijomeh.1896.01183 

https://pubmed.ncbi.nlm.nih.gov/?term=Sharma+R&cauthor_id=23870423
https://pubmed.ncbi.nlm.nih.gov/?term=Biedenharn+KR&cauthor_id=23870423
https://pubmed.ncbi.nlm.nih.gov/?term=Fedor+JM&cauthor_id=23870423
https://pubmed.ncbi.nlm.nih.gov/?term=Agarwal+A&cauthor_id=23870423
https://pubmed.ncbi.nlm.nih.gov/?term=Ma+X&cauthor_id=35592285
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+L&cauthor_id=35592285
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+Y&cauthor_id=35592285
https://pubmed.ncbi.nlm.nih.gov/?term=Han+S&cauthor_id=35592285
https://pubmed.ncbi.nlm.nih.gov/?term=El-Dalatony+MM&cauthor_id=35592285
https://pubmed.ncbi.nlm.nih.gov/?term=Feng+F&cauthor_id=35592285


GSC Biological and Pharmaceutical Sciences, 2022, 20(01), 292–297 

297 

[21] Hutz RJ, Carvan MJ 3rd, Larson JK, Liu Q, Stelzer RV, King-Heiden TC. Familiar and novel reproductive endocrine 
disruptors: Xenoestrogens, dioxins and nanoparticles. Curr Trends in Endocrinol, 2014; 7: 111– 122. 

[22] Jurkowska K, Kratz EM, Sawicka E, & Piwowar A. The impact of metalloestrogens on the physiology of male 
reproductive health as a current problem of the XXI century. J Physiol& Pharm, 2019, 
70(3), 337– 355. doi.org/10.26402/jpp.2019.3.02 

[23] Collins GG, Rossi BV. The impact of lifestyle modifications, diet, and vitamin supplementation on natural 
fertility. Fertil Res &Pract 2015, 1:11 doi.org/10.1186/s40738-015-0003-4 

[24] Wise LA, Cramer DW, Hornstein MD, Ashby RK, Missmer SA. Physical activity and semen quality among men 
attending an infertility clinic.FertilSteril. 2011, 95(3):1025–30. 

[25] Practice Committee of the American Society for Reproductive Medicine. Smoking and infertility: a committee 
opinion. FertilSteril. 2012, 98(6):1400–6. 

[26] Sharma R, Biedenharn KR, Fedor JM, Agarwal A. Lifestyle factors and reproductive health: taking control of your 
fertility. ReprodBiolEndocrinol. 2013, 11:66. Published 2013 Jul 16. doi:10.1186/1477-7827-11-66. 

https://doi.org/10.1186/s40738-015-0003-4

