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Introduction 

Globally, sleep, mental health, and substance use disorders contribute to 14% of the disease burden in males and females [1]. 

Females are more prone to stress owing to family responsibilities and pregnancy during their life than males [2]. Pregnancy is 

a sensitive period in female life reflecting an enhanced risk of poor sleep, psychological oscillations, and poor oral hygiene 

[3]. Stress and psychological symptoms are a very prevalent concern among females during pregnancy that cause dreadful 

birth outcomes [4-6]. According to epidemiological studies, psychological alterations during pregnancy in developed and 

developing countries were 10%-15% and 33% respectively [7-10]. Studies have demonstrated an association between 

psychological alterations during pregnancy and their effect on overall health, birth outcomes, and all aspects of oral health 

during pregnancy [11-13]. Approximately 30% of pregnant women are affected by periodontal disorders [14]. Pregnant women 

frequently experience anxiety, which increases the risk of postpartum depression in the mother while also causing behavioral 

and emotional changes in the unborn child [15]. Antenatal anxiety is more likely to occur during pregnancy [16]. Evidence 

has shown that antenatal anxiety is 2-3 times more commonly occurring in pregnant women than antenatal depression [16, 

17]. Poor sleep is also a predominant contributing factor during pregnancy among females due to psychological and 

physiological changes [18, 19]. In pregnant women, hormonal changes such as increased plasma cortisol, progesterone, and 

estrogen cause sleep patterns to change [20]. Researchers have demonstrated a significant association between alteration in 

sleep patterns and cardiovascular disorders, depression, diabetes, and hypertension [21]. Sleep problems affect over 49% of 

expectant mothers [22]. During the third trimester, sleep difficulties affect pregnant women in 75.2% of instances, whereas 

they affect them in 63% of cases and in 48% of cases, respectively [23]. Numerous studies have demonstrated that sleep 

A R T I C L E  I N F O   

 

A B S T R A C T  

 

 
Received:  
  30 Mar 2023 
Received in revised form:  
  27 Jul 2023 
Accepted: 
  02 Aug 2023 
Available online: 
  28 Aug 2023 
 
 

Keywords: Mental health, Sleep, Pregnancy, 

Fatigue, Depression 
 

  
Anxiety and depression are caused by altered sleep patterns during pregnancy. Previous reports 

demonstrated an association between poor sleep quality and an enhanced risk of adverse birth 

outcomes. The purpose of this study was to ascertain the connection between sleep and mental 

health in Saudi Arabian expectant mothers. Between December 2020 and December 2022, pregnant 

women at Saudi Arabian healthcare facilities participated in the current cross-sectional study. 

Convenience sampling was used to select women with singleton pregnancies from selected health 

centers. All the data were collected by using validated questionnaires. Utilizing the Pittsburgh Sleep 

Quality Index (PSQI), Epworth Sleepiness Scale (ESS), and Insomnia Severity Index (ISI), sleep 

outcomes were evaluated. The Beck Depression Inventory short form (BDI-II SF), the State-trait 

Anxiety Inventory (STAI), the exhaustion Severity Scale (FSS), and the Perceived Stress Scale 

(PSS) were used to evaluate mental health and exhaustion. 110 people in total participated in the 

study. Participants' average ages ranged from 29.22±10.11 years. The mean stress, fatigue, 

insomnia, daytime sleepiness, sleep quality, anxiety, and depression were 29.10±20.08, 4.45±3.77, 

24.62±8.90, 15.04±10.15, 6.73±3.29, 44.61±28.07 and 17.90±11.70 respectively. Stress, poor sleep, 

exhaustion, and mental health measures (depression and anxiety) were shown to be significantly 

correlated with one another (p < 0.001) in pregnant women. According to regression models, 

insomnia and exhaustion were very significant predictors of anxiety and sadness. According to the 

study's findings, pregnant women who have poor sleep quality are more likely to have mental health 

issues, including anxiety and despair. 
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deprivation is connected to a number of pregnancy-related problems, including hypertension, gestational diabetes, preterm 

labor, retarded fetal growth, stillbirth, and negative effects on neurodevelopment [24-28].  

Considering the impact of sleep quality and psychological symptoms especially during pregnancy on pregnant women, it is 

critical to assess how sleep loss and psychological changes during pregnancy affect a woman's health [29]. Hence, we 

hypothesized that sleep outcomes, stress, and fatigue would be prevalent among pregnant women and linked to more severe 

mental health issues [30]. In this investigation, we looked at the prevalence and potential links between pregnant women's 

mental health and sleep quality. 

Participants 

This research was a component of a wider cross-sectional investigation designed to evaluate Saudi Arabia's general populace. 

The project was approved by an ethical committee from a local institute. The survey was sent electronically, and participants 

of at least 18 years of age were allowed to participate after consenting online. 

Materials and Methods 

Materials 

The survey consisted of a wide variety of validated questionnaires that were available in both Arabic and English and it would 

take about 20 minutes to be completed. The Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), and 

Insomnia Severity Index (ISI) were used to evaluate the results of sleep. The Perceived Stress Scale (PSS), State-trait Anxiety 

Inventory (STAI), exhaustion Severity Scale (FSS), and Beck Depression Inventory Short Form (BDI-II SF) were used to 

evaluate mental health and exhaustion [31-37]. 

Procedure 

The survey was distributed across social media platforms and was available between December 2020 and December 2022. 

Participation was voluntary and anonymous. Microsoft Forms were used to collect responses from the participants. 

Statistical Analyses 

To analyze the data, JASP software for statistical analysis was used (Mac version). The data were normally distributed. To 

study the connection between sleep and mental health, correlation was utilized. Then, to examine predictors for mental health, 

linear regression was the test of choice. 

Results and Discussion 

The sample size for the current study was 110 participants. The mean age was 29.22 (SD = 10.11) years. No significance was 

detected in correlations between age and sleep and mental health outcomes. Participants reported a mean stress level of 29.10 

(20.08) suggesting a high perceived stress level, mean fatigue = 4.45 (3.77) suggesting a significant fatigue level, mean 

insomnia = 24.62 (8.90) suggesting severe clinical levels of insomnia, mean daytime sleepiness = 15.04 (10.15) suggesting 

moderate sleepiness level, mean sleep quality = 6.73 (3.29) suggesting poor sleep quality, mean anxiety = 44.61 (28.07) 

suggesting a clinical level of anxiety, and mean depression = 17.90 (11.70) suggesting severe depression level. 

Table 1 displays the relationship between depression and anxiety measures and other research factors. Depression and stress, 

exhaustion, insomnia, and sleep quality were all shown to have substantial positive relationships (all p < .001). Additionally, 

medium-sized significant positive associations between depression and daytime drowsiness were discovered (all p < .05). A 

significant positive association between anxiety and stress, tiredness, insomnia, daytime drowsiness, and sleep quality was 

also found (p < .001). In general, pregnant women who score higher on various sleep-related difficulties also score higher on 

melancholy and anxiety [38].  

Table 1. Correlations between mental health and sleep variables 

Variable Depression Anxiety 

Stress .33** .31** 

Fatigue .49** .46** 

Insomnia .54** .53** 

Daytime sleepiness .28* .34** 

Sleep Quality .49** .46** 

Note. *p < .05, **p < .001 

 

Based on all factors with moderate to high associations, a stepwise linear regression was conducted to predict depression and 

anxiety (Table 2). The variables tiredness and sleeplessness were included in a significant regression model that predicted 

depression (F(2, 101) = 37.59, p < .001), accounting for 58% of the variation in depression. The following model equation 
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(F(2, 102) = 28.89, p < .001), which accounts for 44% of the variation in anxiety, predicted anxiety by sleeplessness and 

tiredness.  

Table 2. Stepwise linear regression predictors of depression and anxiety 

Variable B SE B β 

Depression    

Constant 

Insomnia 

Fatigue 

Adjusted R2 

F 

-16.57 

.28 

.40 

.58 

37.59** 

2.83 

<.001 

<.001 

 

.24* 

.31** 

Anxiety    

Constant 

Insomnia 

Fatigue 

Adjusted R2 

F 

10.46 

.84 

.33 

.44 

28.89** 

4.49 

<.001 

<.001 

 

 

.28* 

.30** 

Note. *p <.05, **p < .001, B = unstandardized regression coefficient, SE = standard error, β = standardized regression coefficient. 

 

The objective of the current study was to evaluate pregnant women's sleep and mental health and look into any potential 

connections between the two. With a mean age of 29.22±10.11 years, a practical sample of 110 pregnant Saudi Arabian women 

took part in the study. The perceived stress levels among the participants were high or extremely high, and they also 

experienced tiredness, insomnia, daytime drowsiness, poor sleep quality, anxiety, and depression. Participants' levels of stress, 

exhaustion, insomnia, daytime drowsiness, and sleep quality were all substantially linked with their levels of depression and 

anxiety [39]. A stepwise linear regression analysis was used to evaluate participant determinants of mental health (depression 

and anxiety). The present sample of pregnant women's sadness and anxiety were both significantly predicted by both 

sleeplessness and exhaustion, according to the model.  

Insomnia and mental health among pregnant women are significantly positively correlated, according to the current study [40]. 

An important positive association between sleeplessness and sadness and anxiety was shown in recent research [16]. They also 

showed that depression was more frequent with insomnia. It has been shown that insomnia during pregnancy is significantly 

related to postpartum anxiety and depression [41]. A meta-analysis that included nine studies found a significant positive 

correlation between insomnia during pregnancy and depression and anxiety [42]. Cohort studies demonstrated a positive 

relationship between insomnia during pregnancy and anxiety and depression [43, 44]. 

Insomnia and mental health (depression and anxiety) in pregnant women have been strongly linked, according to another study 

[45]. According to research conducted by Asltoghiria et al. [46], 56.2% of pregnant women experience sadness and anxiety as 

a result of insomnia. According to Field et al. [47], pregnant women who have sleeplessness are more likely to experience 

sadness and anxiety.  

In the current study, it was shown that pregnant women's exhaustion and mental health had a substantial beneficial association.  

One study showed that fatigue prevalence among pregnant women was 64% [47]. Pregnant women's exhaustion and mental 

health were found to be related in several lines of research [48-53]. Pregnant women's exhaustion was found to be positively 

correlated with both anxiety and depression, according to Chou et al. [49]. A recent study also showed a positive link between 

fatigue and mental health among pregnant women [49].  

The current study also showed that stress, sadness, and anxiety are significantly correlated with pregnancy among women. 

Stress and pregnant women's mental health are related, according to research by Corwin et al. [54]. Stress, anxiety, depression, 

and other mental health issues are significantly correlated, according to a recent study [54].  

Age, sleep duration, and outcomes for pregnant women's mental health were all shown to be non-significantly correlated in 

the current study. Khouj et al. [55] showed a non-significant relationship between age and stress, sleep, anxiety, and depression.  

According to one study, there is no statistically significant link between pregnancy-related stress, age, and mental health [55]. 

Age, sleep quality, and outcomes for pregnant women's mental health were all shown to be unrelated in research conducted in 

China [56]. These results support the inclusion of prenatal depression as well as other mental health problems, including 

anxiety, in the screening for sleep disorders and mental health in pregnant women [57]. We will better comprehend the 

connection between sleep difficulties and mental health problems by doing this. The following are the study's limitations: (i) 

absence of a follow-up, (ii) inability to determine a causal association between poor sleep and mental health issues, and (iii) 

the existing data's lack of some crucial details, such as (trimester, first pregnancy or not, etc.).  

Conclusion  

According to the study's findings, pregnant women who have poor sleep quality are more likely to have mental health issues, 

including anxiety and despair. We also observed a significant association between stress, fatigue, sleep disorders, and mental 

health problems. Age, sleep duration, and results for pregnant women's mental health were shown to be non-significantly 
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correlated. The results of this study need to be confirmed by additional research in order to establish a causal link between 

sleep disturbances, stress, exhaustion, anxiety, and depression using a multi-centric study.      

Acknowledgments: We would like to acknowledge Umm Al-Qura University for their support to finish this research. 

Conflict of interest: None 

Financial support: The project was funded by Umm Al-Qura University. 

Ethics statement: None 

References 

1. World Health Organization. Scaling up care for mental, neurological, and substance use disorders. Mental Health Gap 

Action Programme. 2008:1-44. 

2. Herrero SG, Saldaña MÁ, Rodriguez JG, Ritzel DO. Influence of task demands on occupational stress: Gender 

differences. J Saf Res. 2012;43(5-6):365-74. 

3. Vamos CA, Walsh ML, Thompson E, Daley EM, Detman L, DeBate R. Oral-systemic health during pregnancy: 

exploring prenatal and oral health providers’ information, motivation and behavioral skills. Mater Child Health J. 

2015;19:1263-75. 

4. Woods SM, Melville JL, Guo Y, Fan MY, Gavin A. Psychosocial stress during pregnancy. Am J Obstet Gynecol. 

2010;202(1):61-e1. 

5. Newton RW, Hunt LP. Psychosocial stress in pregnancy and its relation to low birth weight. Br Med J (Clin Res Ed). 

1984;288(6425):1191-4. 

6. Loomans EM, Van Dijk AE, Vrijkotte TG, Van Eijsden M, Stronks K, Gemke RJ, et al. Psychosocial stress during 

pregnancy is related to adverse birth outcomes: Results from a large multi-ethnic community-based birth cohort. Eur J 

Public Health. 2013;23(3):485-91. 

7. Evans J, Heron J, Francomb H, Oke S, Golding J. Cohort study of depressed mood during pregnancy and after childbirth. 

BMJ. 2001;323(7307):257-60. 

8. Heron J, O'Connor TG, Evans J, Golding J, Glover V, ALSPAC Study Team. The course of anxiety and depression 

through pregnancy and postpartum in a community sample. J Affect Disord. 2004;80(1):65-73. 

9. Grote NK, Bridge JA, Gavin AR, Melville JL, Iyengar S, Katon WJ. A meta-analysis of depression during pregnancy 

and the risk of preterm birth, low birth weight, and intrauterine growth restriction. Arch Gen Psychiatry. 

2010;67(10):1012-24. 

10. Meijer JL, Beijers C, Van Pampus MG, Verbeek T, Stolk RP, Milgrom J, et al. Predictive accuracy of Edinburgh 

postnatal depression scale assessment during pregnancy for the risk of developing postpartum depressive symptoms: A 

prospective cohort study. BJOG: Int J Obstet Gynaecol. 2014;121(13):1604-10. 

11. Peruzzo DC, Benatti BB, Ambrosano GM, Nogueira‐Filho GR, Sallum EA, Casati MZ, et al. A systematic review of 

stress and psychological factors as possible risk factors for periodontal disease. J Periodontol. 2007;78(8):1491-504. 

12. Evans J, Heron J, Patel RR, Wiles N. Depressive symptoms during pregnancy and low birth weight at term. Br J 

Psychiatry. 2007;191(1):84-5. 

13. Lobel M, Cannella DL, Graham JE, DeVincent C, Schneider J, Meyer BA. Pregnancy-specific stress, prenatal health 

behaviors, and birth outcomes. Health Psychol. 2008;27(5):604. 

14. Kumar J, Samelson R. Oral health care during pregnancy and early childhood: practice guidelines. New York, NY: New 

York State Department of Health. 2006. 

15. Biaggi A, Conroy S, Pawlby S, Pariante CM. Identifying the women at risk of antenatal anxiety and depression: A 

systematic review. J Affect Disord. 2016;191:62-77. 

16. Firouzbakht M, Omidvar S, Adib-rad H, Faramarzi M, Fateri N. Quality of Sleep and Mental Health Among Pregnant 

Women: A Cross-Sectional Study. Mod Care J. 2022 (In Press). 

17. Bayrampour H, McDonald S, Tough S. Risk factors of transient and persistent anxiety during pregnancy. Midwifery. 

2015;31(6):582-9. 

18. Hertz G, Fast A, Feinsilver SH, Albertario CL, Schulman H, Fein AM. Sleep in normal late pregnancy. Sleep. 

1992;15(3):246-51. 

19. Hall WA, Hauck YL, Carty EM, Hutton EK, Fenwick J, Stoll K. Childbirth fear, anxiety, fatigue, and sleep deprivation 

in pregnant women. J Obstet, Gynecol Neonatal Nurs. 2009;38(5):567-76. 

20. Yucel SC, Yucel U, Gulhan I, Ozeren M. Sleep quality and related factors in pregnant women. J Med Med Sci. 

2012;3(7):459-63. 

21. Hoerster KD, Campbell S, Dolan M, Stappenbeck CA, Yard S, Simpson T, et al. PTSD is associated with poor health 

behavior and greater body mass index through depression, increasing cardiovascular disease and diabetes risk among 

US veterans. Prev Med Rep. 2019;15:100930. 



Khan, 2023 

Pharmacophore, 14(4) 2023, Pages 22-27 

26 

22. Da Costa D, Dritsa M, Verreault N, Balaa C, Kudzman J, Khalifé S. Sleep problems and depressed mood negatively 

impact health-related quality of life during pregnancy. Arch Women's Ment Health. 2010;13:249-57. 

23. Shariat M, Abedinia N, Noorbala AA, Raznahan M. The relationship between sleep quality, depression, and anxiety in 

pregnant women: A cohort study. J Sleep Sci. 2017;2(1-2):20-7. 

24. Reutrakul S, Zaidi N, Wroblewski K, Kay HH, Ismail M, Ehrmann DA, et al. Interactions between pregnancy, 

obstructive sleep apnea, and gestational diabetes mellitus. J Clin Endocr Metab. 2013;98(10):4195-202. 

25. Facco FL, Liu CS, Cabello AA, Kick A, Grobman WA, Zee PC. Sleep-disordered breathing: A risk factor for adverse 

pregnancy outcomes? Am J Perinatol. 2011:277-82. 

26. Odibo AO, Rada CC, Cahill AG, Goetzinger KR, Tuuli MG, Odibo L, et al. First-trimester serum soluble fms-like 

tyrosine kinase-1, free vascular endothelial growth factor, placental growth factor, and uterine artery Doppler in 

preeclampsia. J Perinatol. 2013;33(9):670-4. 

27. Micheli K, Komninos I, Bagkeris E, Roumeliotaki T, Koutis A, Kogevinas M, et al. Sleep patterns in late pregnancy and 

risk of preterm birth and fetal growth restriction. Epidemiology. 2011:738-44. 

28. Pires GN, Benedetto L, Cortese R, Gozal D, Gulia KK, Kumar VM, et al. Effects of sleep modulation during pregnancy 

in the mother and offspring: Evidence from preclinical research. J Sleep Res. 2021;30(3):e13135. 

29. Alsafi R, Farsi LZ, Alharbi A, Minshawi F, Alsafi H, Qashqari F, et al. Knowledge, attitudes, and practices among 

pregnant saudi women during the COVID-19 pandemic: A cross-sectional analysis. Int J Pharm Res Allied Sci. 

2022;11(2):100-9. 

30. Moosazadeh M, Karimi A, Zaboli E, Hedayatizadeh-Omran A, Reza A, Kheradmand M. Risk of ovarian and cervical 

cancer in women with positive cancer family history: Results of tabari cohort study. Clin Cancer Investig J. 

2021;10(2):65-8. 

31. Morin CM, Vallières A, Bastien CH. Validation of the insomnia severity index as an outcome measure for insomnia 

research. Sleep Med. 2001;2(4):297-307. 

32. Beck AT, Steer RA, Brown GK. Beck depression inventory manual. Psychological corporation. San Antonio, TX. 

1996:785-91. 

33. Buysse DJ, Reynolds III CF, Monk TH, Berman SR, Kupfer DJ. The pittsburgh sleep quality index: A new instrument 

for psychiatric practice and research. Psychiatry Res. 1989;28(2):193-213. 

34. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. 1983:385-96. 

35. Johns MW. Sensitivity and specificity of the multiple sleep latency test (MSLT), The maintenance of wakefulness test 

and the Epworth sleepiness scale: Failure of the MSLT as a gold standard. J Sleep Res. 2000;9(1):5-11. 

36. Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The fatigue severity scale: Application to patients with multiple 

sclerosis and systemic lupus erythematosus. Arch Neurol. 1989;46(10):1121-3. 

37. Marteau TM, Bekker H. The development of a six‐item short‐form of the state scale of the Spielberger State-Trait 

Anxiety Inventory (STAI). Br J Clin Psychol. 1992;31(3):301-6. 

38. Bukhari OF, Naaman NA, Bantan OI, Attar RH, Aloweiny FH, Alquzi RA, et al. Knowledge of preeclampsia and its 

associated factors among pregnant women. Pharmacophore. 2021;12(4):107-11. 

39. Iqbal B. Serous tubal intraepithelial carcinoma: Emerging trend in ovarian neoplasm: A must know for a pathologist. 

Clin Cancer Investig J. 2021;10(5):225-6. 

40. Çakar S, Özyer K, Azizoğlu O. The mediating role of emotional labor in the impact of organizational climate on burnout. 

J Organ Behav Res. 2022;7(1):1-13.  

41. Osnes RS, Roaldset JO, Follestad T, Eberhard-Gran M. Insomnia late in pregnancy is associated with perinatal anxiety: 

A longitudinal cohort study. J Affect Disord. 2019;248:155-65. 

42. O'Hara MW, Swain AM. Rates and risk of postpartum depression—A meta-analysis. Int Rev Psychiatry. 1996;8(1):37-

54. 

43. Russell EJ, Fawcett JM, Mazmanian D. Focus on Women’s mental health meta-analysis. J Clin Psychiatry. 

2013;74(4):377-85. 

44. Swanson LM, Pickett SM, Flynn H, Armitage R. Relationships among depression, anxiety, and insomnia symptoms in 

perinatal women seeking mental health treatment. J Women's Health. 2011;20(4):553-8. 

45. Manber R, Chambers AS. Insomnia and depression: a multifaceted interplay. Curr Psychiatry Rep. 2009;11(6):437-42. 

46. Asltoghiri M, Ghodsi Z. Study of the relation between sleep disorder and depression at a late stage of pregnancy. 

Procedia-Soc Behav Sci. 2011;28:430-4. 

47. Field T, Hernandez-Reif M, Diego M. Newborns of depressed mothers who received moderate versus light pressure 

massage during pregnancy. Infant Behav Dev. 2006;29(1):54-8. 

48. Wilson N, Wynter K, Fisher J, Bei B. Related but different: distinguishing postpartum depression and fatigue among 

women seeking help for unsettled infant behaviors. BMC Psychiatry. 2018;18(1):1-9. 

49. Chou FH, Kuo SH, Wang RH. A longitudinal study of nausea and vomiting, fatigue and perceived stress in, and social 

support for, pregnant women through the three trimesters. Kaohsiung J Med Sci. 2008;24(6):306-14. 

50. Baattaiah BA, Alharbi MD, Babteen NM, Al-Maqbool HM, Babgi FA, Albatati AA. The relationship between fatigue, 

sleep quality, resilience, and the risk of postpartum depression: an emphasis on maternal mental health. BMC Psychol. 

2023;11(1):1-7. 



Khan, 2023 

Pharmacophore, 14(4) 2023, Pages 22-27 

27 

51. Mahfouz MS, Ali SA, Bahari AY, Ajeebi RE, Sabei HJ, Somaily SY, et al. Association between sleep quality and 

physical activity in Saudi Arabian university students. Nat Sci Sleep. 2020:775-82. 

52. Alqahtani AS, Baattaiah BA, Alharbi MD, Khan F, Aldhahi MI. Barriers and facilitators affecting physical activity 

among adults in Saudi Arabia during COVID-19 quarantine. Health Promot Int. 2023;38(3):daab191. 

53. Cocozza S, Sacco PL, Matarese G, Maffulli GD, Maffulli N, Tramontano D. Participation in leisure activities and well-

being in a group of residents of Naples-Italy: The role of resilience. Int J Environ Res Public Health. 2020;17(6):1895. 

54. Corwin EJ, Brownstead J, Barton N, Heckard S, Morin K. The impact of fatigue on the development of postpartum 

depression. J Obst Gynecol Neonatal Nurs. 2005;34(5):577-86. 

55. Khouj MA, Albasri S, Albishri AA, Softa SM, Almaslamani AS, Ahmad HM, et al. Prevalence of Stress, Anxiety, and 

Depression Among Pregnant Women in Jeddah. Cureus. 2022;14(7). 

56. Ahmed AE, Albalawi AN, Alshehri AA, AlBlaihed RM, Alsalamah MA. Stress and its predictors in pregnant women: 

A study in Saudi Arabia. Psychol Res Behav Manag. 2017:97-102. 

57. Homauni A, Mosadeghrad AM, Jaafaripooyan E. Employee performance appraisal in health care organizations: A 

systematic review search. J Organ Behav Res. 2021;6(2):109-21. 


