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Abstract: 

Human Immunodeficiency Virus (HIV) is an infection that is most commonly transmitted 

sexually or by injection drug use that has been clinically recognized in Northern countries since 

the early 1980’s. HIV is a progressing virus that attacks the hosts’ immune system, leaving the 

host defenseless against foreign invaders and ultimately resulting in death. Antiretroviral 

medications have been developed to limit HIV infection and prevent the progression to Acquired 

Immunodeficiency Syndrome (AIDS). It is important to adhere to these medications to lower the 

number of viral copies present in the blood and preserve the immune system as well as to lower 

the probability of transmission and viral mutation. Although adherence is crucial to managing 

this virus, it is not uncommon to have patients with adherence rates under the ideal 95% adherent 

threshold. This paper will discuss the pathophysiology of HIV leading up to AIDS and a research 

study designed to identify socioeconomic barriers that affect adherence to antiretroviral 

medications to potentially increase adherence among patients.  
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Introduction: 

Human Immunodeficiency Virus (HIV) is an infection that is most commonly transmitted 

sexually or by injection drug use. It is thought that HIV developed from a mutation of the Simian 

Immunodeficiency Virus (SIV) found in chimpanzees in Sahara, Africa during the 1930’s. 

Although people were infected and transmitting the disease before the 1980’s, it was not until 

then that HIV was clinically recognized as a syndrome1. The most common modes of HIV 

transmission are through sexual intercourse, especially in the population of men having sex with 

other men (MSM) and intravenous drug use from contaminated needles. There are other modes 

of transmission such as: contaminated blood products (which is eliminated now by screening), 

mother-to-child by vertical transmission or breastfeeding, and occupational exposure in 

healthcare industry by needle-sticks, but this paper will focus on transmission via anal or vaginal 

intercourse. 

HIV resides in the seminal and vaginal fluid that is released during intercourse. The virus 

penetrates through the epithelia mucosa and enters via dendritic cells located in the genital tract 

mucosa. The dendritic cells carry the virus to local lymphoid tissues and lymph nodes where the 

virus is presented to CD4 T-cells. These T-helper lymphocytes play a critical role in mediating 

immune response to pathogens through releasing cytokines. Glycoprotein 160, which is located 

on the virion envelope, is cleaved into two glycoproteins: 120 and 41. Glycoprotein 120 binds to 

the CD4 receptor situated on the surfaces of the cell membrane inducing a conformational 

change in glycoprotein 41 that causes fusion of the viral vesicle2,3. This interaction exposes the 

binding sites on cofactors CCR5 and CXCR4. Fusion of the viral envelope with the host cell 
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begins and the viral RNA enters host cell4. The viral RNA is then reverse transcribed into DNA 

by reverse transcriptase and transported into the nucleus where it becomes integrated into the 

host genome. Depending on if the virus is active or latent , it can produce more viral mRNA via 

transcription, which subsequently forms a capsid around the RNA. One possible mechanism for 

cell destruction is capsid formation can trap part of the T-lymphocyte’s plasma membrane within 

the viral envelope, destroying the T-lymphocyte. 

There are other T-cell destroying mechanisms like glycoproteins 160 binding to multiple 

CD4+ receptors on different cells, leading to cell fusion into one multinucleated cell causing 

mass infection from one HIV infected cell. Moreover, the glycoprotein 160 can mark CD4+ cells 

as foreign resulting in an attack from the immune system’s cytotoxic T-lymphocytes. Over time 

(roughly eight years without treatment), the HIV virus destroys enough cells to where the 

immune system cannot defend the body against simple pathogens that are encountered daily. 

When the number of helper T-lymphocytes is less than 200 cells/µL of blood and these 

opportunistic infections present in a patient, the patient has progressed to AIDS3,5.  

AIDS patients usually present with symptoms of infection from everyday pathogens that 

a person with a healthy immune system could defend themselves from. These are called 

opportunistic infections because they are usually present in immunocompromised people and 

take advantage of the depleted immune system. Some infections include Pneumocystis jirovecii 

pneumonia, Candida albicans, and many more.  A cycle of infection and treatment goes on for 

approximately three years until one of the opportunistic infections can cause the death of the 

individual in the absence of antiretroviral treatment. 
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Importance of Adherence:  

Fortunately, progression to AIDS can be prolonged or prevented with the invention of 

antiretroviral therapy. Antiretroviral treatment consists of taking one or more pills containing a 

three-drug combination from different drug classes. Each different class of drug inhibits a 

process in the viral replication pathway or blocks entry into another cell. It is critical for patients 

with HIV to adhere to their medications in order to suppress their viral load and ultimately 

prevent progression to AIDS. By taking HIV combination drugs as prescribed, the risk of 

transmitting the virus is decreased through viral suppression. To maintain optimal viral 

suppression (less than 200 copies per mL of blood), and prevent the development of drug-

resistant strains, adherence to treatment should be 95% or greater7,8. Therefore, a patient is 

considered adherent if he or she consistently takes their medications within a one to two-hour 

time frame 95% of the time. 

Although it is important to adhere to the antiretroviral therapy in order to maximize the 

efficacy of the treatment, the Center for Disease Control (CDC) estimated in 2014 that only 58% 

of people living with HIV were virologically suppressed6. Persistent virologic failure is most 

commonly a result of low adherence to treatment. This not only increases the risks of transmitting 

the disease to sexual partners, but can lead to resistance as well as increasing the risk for heart or 

kidney failure. A strain of HIV can mutate and become resistant to the treatment the individual is 

taking as well as other drugs within the same class. Moreover, adequate adherence promotes a 

healthier, longer, and better quality of life for the patient.	Therefore, it is necessary to learn what 

causes a decrease in adherence within specific populations to address this issue appropriately.  

There are multiple influences that can affect the degree of adherence. It is speculated that 

socioeconomic factors play a part in adherence rates along with other factors including knowledge 
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on the importance of adherence and healthcare convenience9,10,11. Thus, it is important to assess 

potential socioeconomic factors that may play an important role in determining adherence rates 

among individuals with HIV.  

Conducted Research on Adherence: 

 As mentioned previously, approximately only 58% of the U.S. HIV population is 

virologically suppressed. It is important to identify what factors may contribute to adherence to 

increase adherence rates within the HIV population. To assess what factors contribute to adherence 

a questionnaire was constructed and administered to the HIV patients at Banner University 

Medical Center South Campus Outpatient clinics. The survey consists of questions about patients’ 

socioeconomic status, methods to maintain adherence, knowledge on adherence, and healthcare 

accessibility. In order to compare differences in adherence, patients’ serologic data was obtained 

to determine if the patient was virologically suppressed or unsuppressed. Suppression was defined 

as the patient having less than 200 viral copies per mL of blood and used as a reference to determine 

if a patient is adherent to their HIV regimen.  

Methods: 

 A survey was designed containing 16 questions asking about subjects’ demographics, 

methods of adherence, number of times they miss doses, and healthcare accessibility and 

importance. The majority of the questions were based on a Likert scale ranging from 1 being the 

least to 7 being the most. The remaining questions, such as demographic questions, had answers 

provided or participants were able to provide an alternative answer. Subjects provided one answer 

for each question unless authorized to provide multiple depending on the question type. 

Questionnaires were provided in both English and Spanish.  
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Subjects were approached by study personnel in the confidentiality of their physician’s 

examination room at the end of their check-up. The purpose of the study was explained to each 

participant and they were informed that their responses were completely anonymous. If the patient 

wished to participate, a consent form was signed. Study personnel remained in the room while 

subjects answered the survey to address any questions or concerns participants may have had.  

 After the patient finished the questionnaire, their survey and consent forms were separated 

to ensure that the responses were kept anonymous and could not be traced back to the individual 

as per HIPAA’s personal health information policy. Each questionnaire was numbered and 

categorized into either group A or B based on subject’s viral suppression. Group A included 

patients who had an undetectable viral load (suppressed) and group B included patients who had a 

detectable viral load (unsuppressed). Viral load levels were determined by each patient’s most 

recent blood work and were obtain by the patient’s pharmacist or physician.  

 Forty-three HIV patients from Banner University Medical Center South Campus outpatient 

clinics participated in this study with 42 participants placed into group A and one into group B. 

From the sample population, 35 identified as males, seven as females, and 1 transgender male to 

female. All vulnerable populations and individuals above age 75 or below 18 years of age were 

excluded from the study. All write-in answers were excluded along with any ambiguous responses. 

 A codebook was made by numbering each of the possible responses for each question to 

simplify data/statistical analyses. For example, question one asked, “What do you identify as,” 

followed by possible options: female, male, transgender male to female, or transgender female to 

male. Therefore, female was assigned #1, male #2, transgender male to female #3, and transgender 

female to male #4. The numbering would start back at one for each individual question and follow 

the numbering pattern stated.  
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Descriptive analysis was done on the nominal and ordinal data and a chi-squared subgroup 

analysis was performed to analyze two independent groups; low versus middle class status 

compared with the methods used for adherence. The chance of error due to the small sample size 

and lack of comparative group (group B), was taken into account during the data analysis.   

 

Data and Results:  

     The chi-squared test analyzing low versus middle class status compared with the methods 

used for adherence did not find a significant difference with a p-value = 0.93. As shown in Table 

1, 2% of the study population were transgender male to female, 16% female, and 81% male. The 

participants were 48% Hispanic, 42% White/Non-Hispanic, 4% African American, Non-Hispanic, 

2% Asian, and 2% White, African American. The majority of the subjects (35%) had obtained a 

Bachelor’s degree as their highest level of education, followed by 30% having obtained a high 

school diploma or GED. The remaining 15 participants (making up 34%) marked their highest 

level of education as either 11th grade or less, two years of college or training at a technical school, 

or having received a Master’s or Doctorate degree. The majority of the participants self-identified 

themselves as being middle class and the remaining subjects as being in a low socioeconomic 

class. None of the participants classified themselves as high socioeconomic status/class.  
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Gender   
Female 7 
Male 35 
Transgender Male to Female 1 
Ethnicity   
Hispanic 21 
White, Non-Hispanic 18 
African American, Non-hispanic 2 
Asian 1 
White, African American 1 
Education Level   
11th Grade or less 2 
High School Diploma or GED 13 
2 Years of college/Associates Degree/ Technical Training 
school 9 
Bachelor's Degree (BA/BS) 15 
Master's Degree 3 
PhD, MD, Law Degree 1 
Socioeconomic Class   
Low 12 
Middle 30 

Table 1: Demographics and socioeconomic statuses of the sample population at Banner University 
Medical Center South Campus outpatient clinics (n=43). 
 

 Most participants were very satisfied with their HIV regimen with only 5 participants 

(11%) of the study sample stating they were neutral or only somewhat satisfied with their HIV 

regimen. All participants stated that taking their medication regularly was very important to them 

along with remaining healthy. A little more than half of the participants specified that they never 

or seldom drink alcoholic beverages or use drugs and the remaining participants indicated that they 

sometimes do. Only three participants stated that they drink alcohol or use drugs very often and 

one participant clarified this was only because they had a medical marijuana card. Many 

participants receive some type of support from their family members and/or friends with the 

exception of 14% indicating that they receive no or little support (Likert scale from 1-3).  
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Importance of Taking Medication   
Rating on Likert scale 6 3 
Rating on Likert scale 7 40 
Support from friends and family   
Indicated no support  1 
Rating on Likert scale 1 3 
Rating on Likert scale 3 2 
Rating on Likert scale 4 7 
Rating on Likert scale 5 1 
Rating on Likert scale 6 3 
Rating on Likert scale 7 26 
Substance use    
Rating on Likert scale 1 13 
Rating on Likert scale 2 5 
Rating on Likert scale 3 6 
Rating on Likert scale 4 14 
Rating on Likert scale 5 2 
Rating on Likert scale 7 3 
HIV regimen satisfaction   
Rating on Likert scale 4 4 
Rating on Likert scale 5 1 
Rating on Likert scale 6 8 
Rating on Likert scale 7 23 
Importance of health to participants   
Rating on Likert scale 5 1 
Rating on Likert scale 6 7 
Rating on Likert scale 7 35 

Table 2: Responses on factors that may affect adherence in relation to outside support, life style, 
and importance of health on a Likert scale (1 rating as the least to 7 rating as the most). 
 

All participants marked that healthcare was easily accessible and that they receive good 

care and proper guidance to manage their HIV. Only one participant thought it was okay to stop 

taking their antiretroviral medication once their viral load became undetectable. However, this 

subject was in group A and was likely taking his or her medication.	Only 65% of the patients were 

considered to be 95% adherent, missing their medication two or less days in a month. Thirty 

percent of participants said they were less than 95% adherent, ranging between 70-90% adherent 
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with missing doses 3-5 days per month. The remaining 5% (two participants) were not very 

adherent, specifying that they either missed a dose every week or a few doses every two weeks. 

Most participants stated that reasons for missing their medication did not apply to them. Those 

who it applied to indicated the leading reason for missing a dose was due to forgetting. Only a few 

participants chose that the medication was too costly, they were out of town, didn’t refill, or did 

not want to take their medication as the typical reasons for missing dosages. The common 

adherence method used by the study sample was keeping the medication in a consistent spot, 

followed by using a pill box or setting an alarm. Some participants used more than one method to 

adhere to their HIV regimen. All participants except for one indicated that their HIV medication 

was easy for them to take according to how their physician and pharmacist had directed. 

 
Adequate healthcare and guidance for HIV 
management                   
Rating on Likert scale 5 2                 
Rating on Likert scale 6 9                 

Rating on Likert scale 7 32                 
How accessible is the healthcare for HIV                   
Rating on Likert scale 5 4                 
Rating on Likert scale 6 4                 

Rating on Likert scale 7 35                 
Okay to Stop Medication when Viral Load 
Undetectable                   
Yes 1                 

No 42                 
How Often Medication is Missed                   
1-2 days/week 1                 
2-3 days every two weeks 1                 
3-5 days/month 13                 

2 or less days/month 28                 
Reason for Forgetting Medication                   
Forget 13                 
Didn't Want to Take 1                 
Out of Town 2                 
No Time to Refill 3                 
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Too Costly to Refill 2                 

Does Not Apply 20                 
Preferred Adherence Methods                   
Pill Box 17                 
Set an Alarm 11                 
Place medication in a Specific Area 22                 
Help from Family/Friend 3                 
No Method 6                 

2 or More Methods 12                 
How Easy to Take Medication                   
Rating on Likert scale 1 1                 
Rating on Likert scale 5 3                 
Rating on Likert scale 6 5                 

Rating on Likert scale 7 34                 
Table 3: Responses from participants on factors relating directly to adherence by Likert scale 1  
rating as the least to 7 rating as the most. 
*Note number of participants in Reasons for Forgetting to Take Medication and Preferred  
Adherence Methods do not add up to sample size because some answers were excluded and  
some participants used multiple methods for adherence. 

 
Discussion:  

 Due to the small sample size, no significant conclusions can be made without taking into 

account a large chance for bias and error. As stated previously, there was no significant difference 

found between low versus middle class status and methods used for adherence (p-value = 0.93). 

There was only one person in group B that could be used as a comparator for differences between 

patients who adhere and patients that do not. This subject’s responses did not vary from the 

adherent patients other than he or she was less satisfied with their HIV regimen. The lack of 

patients with detectable HIV viral loads could be a result of these individuals frequently missing 

or not scheduling appointments as they may have a less stable lifestyle that results in diminished 

adherence.  They may also be less devoted to their health. Part of this unstable lifestyle may be a 

result from substance abuse within this patient subgroup as is commonly seen within the HIV 
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population12. This study may support this as over half of the participants specified some type of 

substance use even though they were adherent to their HIV medications.  

 In this study, the subjects typically had some form of support from their social network and 

accessibility to healthcare which could lead to a further increase in social support. This may 

contribute to a better and more consistent pattern of adherence as well as better contact and trust 

between patients and their healthcare providers. This may ultimately lead to an increase in 

knowledge on the importance of antiretroviral therapy adherence and the negative consequences 

of inconsistent or no adherence.  

 In addition, many individuals in this study indicated that they had the routine of keeping 

their medication in the same area every day. Placing the medication in the same area could 

contribute to an increase in adherence among these individuals in this study. Also, participants 

stated that the leading reason for missing doses of their medication was because they forgot. This 

may further suggest that keeping the medication in a certain place may help remind individuals to 

take their medication and ultimately increase adherence13. 

 Before a confident and significant conclusion can be made on what affects adherence to 

antiretroviral therapy, more research needs to be done. A small sample size was used in this study 

and may not be representative of the HIV population at Banner University Medical Center South 

Campus outpatient clinics. Also, there may be variability in the interpretation of survey questions 

between individuals causing error. A more specific study to asses these adherence factors needs to 

be designed to rule out this variability. Also, designing a study to obtain a larger quantity of results 

from the unsuppressed HIV population would increase the chances of identifying what factors play 

a key role in adherence.  
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Appendix: 
 

Example Survey: 
Adherence	Survey	

	
Directions:	Please	read	the	questions	below	carefully	and	circle	the	answer	to	the	best	of	
your	knowledge.	If	you	are	unsure	about	a	question	at	any	time	you	may	ask	your	care	
provider	for	assistance.	You	do	not	have	to	answer	any	question	you	feel	uncomfortable	
with.		
	

1. Do	you	identify	as:	
Female		 Male	 					Transgender:	Male	to	Female	 Transgender:	Female	to	Male		

	
2. What	ethnicity	do	you	identify	with?	

Hispanic	
White,	Non-Hispanic		
African	American,	Non-Hispanic	
Native	American	
Asian	
Other/Multiple	(please	specify)	________________	

	
3. What	is	the	highest	level	of	education	you	have	completed?	

11th	grade	or	less	
High	School	Diploma	or	GED	
2	years	of	college/	Associates	Degree/	Technical	Training	School	
Bachelor’s	Degree	(BA	or	BS)	
Master’s	Degree	
Doctorate	(PhD)/	Medical	Degree	(MD)/	Law	Degree	
	

4. How	important	is	taking	your	medication	regularly	to	you?	(circle	a	number	with	1	
being	not	at	all	important	and	7	being	extremely	important)	
Not	at	all	important	 									Somewhat	important	 													Extremely	important		
																					1														2														3														4														5														6														7	

	
5. How	often	do	you	miss	taking	your	medication	in	a	given	month?		

Almost	always														Sometimes													Every	once																Rarely																			Never	
	 	 	 	 	 								In	a	while	
3-4	days/week										1-2	days/week										2-3	days	every								3-5	days/mo								2	or	less			

		 	 	 	 	 	 								two	weeks																																												days/mo	
6. Do	you	think	it	is	okay	to	stop	taking	HIV	medication	regularly	when	your	viral	load	

becomes	undetectable?	
Yes	 							No	
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7. What	is	the	typical	reason	for	why	you	would	not	take	your	medication?	

I	forget	
I	didn’t	want	to	take	it	
Worried	about	side	effects	
I	was	out	of	town	
I	ran	out	and	didn’t	have	time	to	get	a	refill	
It	cost	too	much	to	refill		
I	don’t	think	I	need	it	
I	don’t	want	my	friends	or	family	to	know	I’m	on	medication		
Other	________________	
Does	not	apply	to	me	
	

8. What	methods	do	you	use	to	help	you	to	remember	to	take	your	medication?	
Pill	Box		
Set	an	Alarm	
Place	your	medicine	a	certain	area	
A	family	member	or	friend	is	helping	me	
No	methods		
	

9. How	easy	is	it	for	you	to	take	your	medication	as	your	physician/pharmacist	directed?	
(e.g.	taking	medication	at	the	same	time	everyday)	
Very	difficult	 											Difficult	 												Neutral															Somewhat	easy		 	Very	easy		
																												1														2														3														4														5														6														7	
	

10. How	accessible	is	the	healthcare	needed	to	manage	your	HIV?	
Not	easily	accessible	 Somewhat	accessible													Very	accessible	
1														2														3														4														5														6														7	
	
	

11. I	have	family	members	or	friends	that	give	me	a	lot	of	support.	
Strongly	disagree					 Disagree		 Neutral	 	Agree									Strongly	agree		
																							1														2														3														4														5														6														7	
	

12. Taking	your	income	into	account,	what	socioeconomic	class	would	you	identify	with?	
Lower	class	(low	income)						Middle	class	(middle	income)									Upper	class	(high	income)		
																												1														2														3														4														5														6														7	
	

13. I	feel	like	I	receive	adequate	healthcare	and	guidance	to	manage	my	HIV	properly.	
Strongly	disagree					 Disagree		 Neutral	 	Agree									Strongly	agree		
																							1														2														3														4														5														6														7	
	
	
	



	 18	

14. I	drink	alcoholic	beverages	or	use	drugs	
Never	 												Almost	never			 										Sometimes		 					Often													Very	often										
																							1														2														3														4														5														6														7	

	
	

15. How	satisfied	are	you	with	your	HIV	regimen?	
Very	Dissatisfied										Dissatisfied									Neutral								Somewhat	satisfied								Very	satisfied	
																																1														2														3														4														5														6														7	

16. How	important	is	staying	healthy	to	you?	
Not	at	all	important	 									Somewhat	important	 													Extremely	important		
																					1														2														3														4														5														6														7	

 

	
	
	

																																																								


