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ABSTRACT 

 
Stress is the result of a state of real or perceived threat to homeostasis. The principal effector of the stress 

response lies in the hypothalamic– pituitary–adrenal (HPA) axis, Glucocorticoids represent the downstream effectors of the 
HPA axis and regulate biological changesActivation of the HPA axis, commonly assessed in terms of cortisol levels, may 
contribute to the development of pathologies and has been recognized as one of the major pathways linking psychological 
stress to negative systemic outcomes in human beingsMany individuals living with HIV infection are confronted with 
chronic psychosocial stressors (eg, stigma, illness) that may lead to chronic cortisol dysregulation and HPA axis activation. 
So our study aims at elucidating the relative risks associated with the increased cortisol in patients with HIV. This single-
arm cross-sectional study enrolled 160 patients. After obtaining patient consent, the patients were administered the Becks 
depression scale; for assessment of depression mood.. Furthermore, 5 mL of blood was drawn from all patients for 
measuring their cortisol by using spectrophotometric analysis. Complete demographic data collected from all the patients 
including smoking, Alcoholic, martial, spouse living and socioeconomic status. Relative risk ratio is been high in Depressed 
mood(2.88) and recent death of spouse or relatives (2.75)  however Alcohol (1.57), Smoking (1.64), Above poverty line 
family’s (1.53) have been contributed in increasing the cortisol level of patients with HIV irrespective of the Anti retroviral 
therapy or not. Our study mainly determined the relative risks associated with increased cortisol level in patients with HIV. 
Statistical analysis revealed that HIV patients with depressed mood, recent death of spouse, smoking and alcoholic is 
seems to be a major contributing factor for increased cortisol level among patients with HIV. 
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INTRODUCTION 
 

An imbalance in the maintaninace of homeostatsis is perceived as stress, for homeostasis 
maintenance with stressors is a complex phenomenon involving endocrine, nervous and immune system, 
which are collectively referred to as the stress response.( Dickerson PA,2005; Chrousos GP ,1992; Carrasco GA 
;2003)The principal effector of the stress response lies in the hypothalamic– pituitary–adrenal (HPA) axis, and 
from hypothalamus the corticotrophin releasing hormone is been secreted for the activation of HPA axis by 
stimulating secretion of adreno corticotropin hormone from anterior pituitary gland and this 
adrenocorticotropin hormone which stimulates zona fasiculata of the adrenal corex to produce glucocorticoids 
(cortisol in humans). The effectors of HPA axis is glucocorticoids which regulate biological changes.( Munck 
A,1984; Bamberger CM,1996) HPA axis activation  is commonly assessed from its end term of cortisol levels, 
which may contribute to the pathologies(Munck A,1984; McEwen BS;1993) this cortisol levels has been 
recognized as one of the major linking between psychological stress to the negative systemic outcomes in 
human beings.( McEwen BS;1998) 

 
People living with the HIV AIDS will be confronted with the many psychological stressors which are 

chronic (McIntosh RC;2012)(eg, stigma, illness)and this chronic stressors  activate the HPA axis leading to 
dysregulation of cortisol .Some of the Psychosocial factors like anxiety, have been associated with disease 
progression among people living with HIV-1 infection,( Chida Y;2009)  and its also associated with the patients 
antiretroviral therapy and this factors also influinsing on rates of adherence (Remor E;2007)  Cortisol a stress 
hormone is a major link to a health related issues among the people living with HIV.( Kopnisky KL;2004; 
Schneiderman N;2005)  Cortisol is capable of enhancing the ability of a Human Immune Virus, by infecting 
lymphocytes of an infected human which will downregulate the immune system and thereby accelerating the 
progression of HIV.( Chida Y, 2009; Antoni MH;1990; Leserman J ;2002)Several studies have demonstrated 
abnormalities of the HPA axis in HIV-1 infection(Azar ST,1993; Laudat A;1995;  Mayo J, 2002; Kumar M;2002) 
and basal cortisol levels have been related inversely with the CD4 counts with the infected man of  HIV.( 
Lortholary O;1996) 
 

In the case of chronic stress, the components of the immune system will decline in normal functioning 
which  may lead to increased susceptibility to infections (colds, herpes, HIV) and worsen existing disease 
processes, such as cancer (Rosen et al., 1984; Kiecolt-Glaser and Glaser, 1995) 
 
Methodology:   
 

In this randomised, single-arm, cross-sectional study, approval was obtained from the Human Ethics 
Committee of the Asha Kiran Hospital, Mysore, Karnataka. Before enrolment, consent was obtained from 
seropositive patients; they were subsequently administered the Becks depression scale. For the assessment of 
depressed mood of patients. Furthermore, from all patients, 5 mL of blood was drawn into an ethylenediamine 
tetraacetic acid (EDTA) tube, which was further subjected to centrifugation and plasma separation. By using 
the spectrophotometric enzyme-linked immunosorbent assay (ELISA) method, cortisol  levels were quantified. 
The study procedure was explained to the patients before obtaining their consent.  
 
Becks depression scale: 
 

This is a self-administered scale with 21 items. After test completion, each question can be scored 
according to the number on the right of the question. A highest score of 63 can be  obtained in this test, 
indicating that number three was marked for all questions. The lowest score in this test can be zero, indicating 
that zero was marked for all questions.  
   
Spectrophotometric ELISA  
 

Five millilitres of blood was drawn in an EDTA tube between 4 to 4:30 pm and immediately 
centrifuged at 3,800 rpm for 10 min. Plasma was stored at −20°C until thawing for assay. The plasma levels of 
cortisol were measured using the ELISA commercial kit,  Calbiotech for cortisol (10461 Austin Dr, spring valley, 
CA, 91978) .The sensitivity of the plasma cortisol is 1.5 pg/mL, according to the manufacturers’ instructions. 
The optical density of each well was measured using a microplate reader (Varioskan Flash Multimode Reader 
Version 4.00.53) set at 450 nm. Duplicate readings were averaged for each standard and sample and 
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normalised by subtracting the average zero standard optical density. For the standard curve, the data points 
were linearised by plotting the log of the cortisol level versus that of the optical density; the most desirable fit 
line was determined using regression analysis. The Cortisol levels of each sample were determined by reading 
the level from the standard curve. 
 

RESULTS 
 

The patients in the pre-antiretroviral therapy (ART) had a mean age of 36.25 years, and 47.5% and 
52.5% of the patients were women and men, respectively. After spectrophotometric ELISA analysis of this 
patients with HIV it’s been recorded 56.25% are above 150 pg/ml which come’s under distress state, According 
to Becks classification, 66.25% of the patients are in depressed mood. Among them 10 % of population are in 
borderline clinical depression, 12.5 % are under moderate depression, 30% of population severe 
depression,13.75% of population are in extreme depression. 
 

Patients who were are on Antiretroviraltherapy had a mean age of 37.91 years; 55% and 45% of these 
patients were men and women, respectively. Its been recorded 53.75% are in distressed state in ART patients. 
According to becks classification 30 % are normal, 8.75% are with mild mood disturbance, 18.75% of 
population are moderate depressed mood, 15% of population are in borderline clinical depression, 27.5% of 
population are severe depressed mood. 
 

Relative risk ratio is been high in Depressed mood(2.88) and recent death of relatives(2.75)  however 
Alcohol (1.57), Smoking (1.64), Above poverty line family’s (1.53) have been contributed in increasing the 
cortisol level of patients with HIV irrespective of the Anti retroviral therapy or not. By this it can be analyzed 
emotional factor is playing a major role in increasing the cortisol level in patients with HIV. To understand the 
association of Cortisol and the CD4 count a statistical analysis of relative risk ratio is performed by recording 
the past 6 months CD4 count  from medical records of patients enrolled in study  Few factors were analyzed to 
understand the relative risks associated with increased cortisol, Pre art group as shown RR- 1.71, and OD- 5.77, 
where as ART group as shown RR-2.13, OD- 6.014. 
 

Logistic regression out put indicates that the smoking is significantly associated with probability of 
increased cortisol (p=0.002,wald test).the out put also provides the coefficients for intercept = -1.408 and 
cortisol= 7.372. The equation is been mentioned in tables. Also alcohol (p=0.03 wald test) and depression  
(p=0.0167 Wald test)is also been significantly associated with Increased cortisol. 
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 Euation:Pred(Depression) = 1 / (1 + exp(-(-3.08989232513763+2.37122276669449E-02*Cortisol))) 
 

 
 

Equation: Pred(Smoking) = 1 / (1 + exp(-(-1.94144085537479+9.81967333443288E-03*Cortisol 

 
Relative risks of increased cortisol associated with following 

variables 
Risk Ratio Odds ratio P-value (Fisher exact) 

Alcohol 1.57 3.07 0.0006 

Smoking 1.64 3.40 0.0002 

Partner living status 2.75 4.55 0.00006 

APL 1.53 3.08 0.002 

Depression 2.88 8.37 0.00000 

Less than two years HIV status 1.2 1.72 0.110 

 
DISCUSSION 

 
Our study aims at studying the  relative risks associated in Increasing cortisol level in the HIV patients. 

Since this patients are hampered with stressors for the long term few studies have proved hypothesis of 
significantly higher cortisol in patients with HIV(Brown holy:2013), no other studies have contributed in 
reveling relative risks associated with increased cortisol which is a major set back, for further studies on 
planned management of HIV care and prognosis related mental health care. Increased cortisol level is been 
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noted in female and male patients with HIV, who are under ART regimen supporting our study this study is 
been conducted with a control group(seronegative) , whereas our study included PRE ART patients also for the 
better result which as shown increased cortisol level of 53.75% increased cortisol level of total pre ART sample 
collected (Ebuehi, O.A.T;2015). Our previous study as elucidated a negative correlation with cortisol and 
Human IL12 cytokine with HIV patients with Depression, the association between cortisol and decrease in CD4 
count in HIV subjects suggests that cortisol probably plays an important role in the normal function of the 
immune system through its effects on cytokines and also lymphocytes (Oduenyi, I.A.;2013). Supporting to this 
studies our studies as shown the some of the risk factors contributing in increasing cortisol.  
 

Long term exposure to severe life stresses may out weigh the persons coping resources leading to 
feeling of depressed mood (Miranda olff,1999) and patients with HIV are one of them with significant impact 
on there quality of life, persons living with HIV and AIDS are also associated with HIV diseases progression and 
mortality (Starace F,1999), Since the principal effector of the stress response lies in the hypothalamic– 
pituitary–adrenal (HPA) axis, (Munck A,;1984; Bamberger CM 1996) the activation of this response is assessed 
by cortisol levels. our study conducted statistical analysis for associated relative risks in increasing the cortisol 
level and its been interesting to understand that depressed mood, and spouse or close relative death recently 
have contributed majorly in increasing the cortisol, however smoking, alcoholic and above poverty line peoples 
also contributed in increasing the cortisol irrespective of the on anti retroviral therapy and without anti retro 
viral therapy. 
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