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ABSTRACT
Background:
Alcohol drinking affects the immune system, adherence to ART, CD4 count and viral load. It also causes notable changes in metabolic regulation of HIV infected individuals. The study aims to evaluate alcohol use and its effect on treatment outcome among clients on care in the military HIV programme.
Methods:
The study was at Nigerian Air Force Hospital, Makurdi, Benue state, Nigeria among all HIV positive clients ≥ 18 years. An analytical cross-sectional study was done using WHO ASSIST questionnaire. Chi-square test was applied to ascertain association of Alcohol use with clients’ characteristics and treatment outcome. Logistic regression was used for further analysis to identify predictors.
Results:
Higher proportion 237(59.6%) used Alcohol mildly. In all, 313(70.3%) used alcohol with other substance especially Tobacco 204(65.2%). There were significant association of alcohol use with age (p = 0.001), gender (p < 0.001), education (p= 0.001), marital status (p < 0.001) and religion (; p= 0.011). Females were about 40% times (AOR 0.47; 95% CI 0.12-0.86) likely to use Alcohol compared to males. There was equally significant difference in viral load suppression (p = 0.013) with ever used Alcohol. Those that have ever used Alcohol were about 1.9 times (AOR 1.85; 95% CI 1.04-3.22) more likely to have poor viral load suppression than those that have not.
Conclusion:
Alcohol use is a determinant of viral load suppression. It also influenced some clients’ characteristics. All stakeholders should work to discourage use of Alcohol for improved prognosis of HIV clients.
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INTRODUCTION	Comment by Author: Reduce the introduction part
Alcohol use has been an age long practice by persons of different culture and race. In 2015, the WHO estimated that over 3.3 million deaths occur annually as a result of harmful alcohol use, accounting for 5.9% of all deaths globally (1). In Nigeria it was estimated to cause 2 - 4.9% of all deaths anually in all ages (2). Harmful alcohol use contributes significantly to the burden of non-communicable diseases such as injuries, cancer and diabetes as well as social and economic consequences to individuals and society (1,3). It also contributes to health burden caused by communicable diseases such as tuberculosis and HIV/AIDS (3). Alcohol use is listed among the nine priority mental, neurological and substance use (MNS) disorders by the mhGAP due to their significant contribution to global burden of communicable and non-communicable diseases (4).	Comment by Author: Quote more recent data if available	Comment by Author: Remove	Comment by Author: remove
Alcohol being a psychoactive substance can lead to dependency (2). However, Alcohol use is socially acceptable for both males and females. It is consumed during social activities in all parts of Nigeria such as marriage ceremonies, child naming, and burials (5). Alcohol consumption is high in Nigeria in general and Benue state in particular. In Benue, alcohol consumption starts at an early age as up to 21% of teenagers in junior secondary schools have commenced alcohol use before the age of 17 years with some initiating alcohol drinking before their tenth birthday (6).. 
Studies have shown that there could be an increase in the proportion of People Living with HIV (PLWHIV) who drink alcohol after being diagnosed with HIV, emphasising the importance of assessment of alcohol use among PLWIH (7-9). In a research done in Nigeria, there was 39.4% prevalence of alcohol use among HIV patients with 28.8% of them regarded as harmful alcohol users and there was 6.3% increase in the prevalence of alcohol use after HIV diagnosis (7). Furthermore, research has linked alcohol use among HIV patients with poorer treatment outcome when compared with HIV patient who does not use alcohol (8). Also PLWHIV who drink are more likely to miss their ARV or to be casual with their ARV thereby creating room for drug resistance (9). Hazardous drinking has also been linked with poorer viral suppression (10), reduction in survival among PLWHIV to about three years (11) and risky behaviour which exposes one to HIV infection, such as unsafe sex and use of unsterile sharp objects (12). 
Alcohol drinking has been shown to affect the immune system adversely through complex mechanisms (13,14). These include: suppression of Tissue Necrotizing Factor (TNF-α) by mononuclear phagocytes through inhibition of TNF converting enzyme (15); multiple organ alterations of factors that modify gene expression without changing the gene code (epigenetic modulators), including the immune system (16); inhibition of lipid raft-mediated T- cell receptor signalling in CD4+ T-lymphocytes resulting in suppression of IL-2 production which is essential for proper immune response in human (17); its carcinogenic effect in organs such as oesophagus, stomach, liver,  colon and rectum, pancreas, lung, and breast (18); and its metabolism leads to increased production of free radicals like superoxides (O2), hydrogen peroxide (H2O2), Hydroxyl radicals (HO), causing oxidative stress in the body (19,20). 	Comment by Author: This para can be removed
Some of the effects on the immune system are dose-dependent and some of the deleterious effects reverse after consumption is stopped especially if end organ damage has not occurred (15). Immune deficiency due to Alcohol use increases in susceptibility to infectious diseases such as tuberculosis, hepatitis, pneumonia and HIV (13). Studies have associated hazardous use of alcohol among PLWHIV with decrease in CD4 count and/or increasing viral load among clients (8,21-24), although few studies found no significant difference among those who use alcohol and those that do not (25,26).  A study observed lower risk of coronary arterial disease among PLWHIV who are moderate drinkers (27). 
In addition, chronic alcohol consumption and HIV infection both result in notable changes in metabolic regulation that leads to muscle wasting, loss of bone mineral mass, and lipodystrophy (28). Other methods through which alcohol worsens disease progression or treatment outcome include: increase oxidative DNA damage in plasma and CD4 monocytes of HIV+ alcohol users (29); reduction in the size of Thymus (23); damage to the integrity of the intestinal mucosa and the mucosa of other internal organs and thereby potentiating the effect of HIV among HIV+ alcohol users (30); potentiation of unwanted side effect of anti-retroviral drugs (31-33); increase in viral replication and plasma viral concentration (34) and increase in risky sexual behaviour and poor adherence to medication (28). 
A study in South Africa noted a significant association between hazardous or harmful use of alcohol and stopping, missing, forgetting to take and being careless about taking ARVs (9, 35). In United States of America, frequent alcohol users who are not yet on Highly Active Anti-Retroviral Therapy (HAART) had three times rate of CD4 decline and increased viral load compared to none and moderate alcohol users (21). In Baltimore, both moderate and hazardous levels of alcohol use were associated with decreased antiretroviral adherence compared to no alcohol use (AOR, 0.46; 95% CI: 0.34 to 0.63). In Switzerland there was no significant difference in CD4 cell count change between drinkers and none drinkers, however it was noted that heavy drinkers were more likely to interrupt treatment compared to non/light drinkers with a hazard ratio of 2.24 (26). Also Johns Hopkins HIV Clinical Cohort (JHHCC) study noted no significant difference in CD4 cell count change among drinkers and non-drinkers who are on ART (25).   
Despite these revealing facts there has been little or no form of evaluation of alcohol use and its effect on treatment outcome among the clients on care in Nigeria especially in the military HIV programme. This study will contribute to defining the extent of the problem of alcohol use among PLWHIV in our environment, their effect on treatment outcome and subsequent survival. The findings will be used as advocacy instrument for possible introduction of Alcohol use evaluation and management in HIV programme.
MATERIALS AND METHOD
Study Area
The study was carried out at Centre for Infectious Diseases Control (CIDC), 161 Nigerian Air Force Hospital, Makurdi, Benue state, Nigeria. The Centre provides comprehensive HIV care services to over seven thousand (7,000) clients comprising military personnel, their relatives and civilians from Benue state and bordering states of Taraba, Nasarawa, Cross River and Kogi. There are numerous drinking joints in Makurdi and other parts of Benue state. - 

Study Design, Instrument and Data Collection
An analytical cross-sectional study was done using a pretested, semi-structured, interviewer administered, adopted questionnaire. WHO ASSIST tool (V3.1) was adopted. It is an eight (8) item questionnaire. It elicits ever used, current use (in the last 3 months) and the frequency of use. It has been validated and reliability tested globally in multi-cultural settings including Africa (36). Data was collected by researcher and three trained research assistants over 4 months ((January to April) in 2018. 

Study Population
These consisted of all HIV positive clients ≥ 18 years who accessed care for ≥12 months preceding the study at the centre or those transferred in with record of being on treatment for ≥ 12 months who gave consent. However, clients with frank psychosis, chronic health conditions known to interfere with CD4 count such as Multi-Drug Resistance Tuberculosis (MDR-TB) and cancer, as well as those that have not had ≥ 2 CD4 count and viral load record since commencing ARV were excluded.

Sample size determination and sampling
The sample size was determined using single population proportion formula [n=Z2pq/d2] taking 50% as prevalence of Alcohol use (37). A total of 410 clients were needed, however 700 clients were studied. A simple random sampling method was adopted. On each day, each client was given a card bearing a number, from 1 to the maximum attendance number usually about 120. Then random numbers were used to select 15 clients from the daily pull. Each selected client was checked to confirm if he/she meets the inclusion criteria and if not, was replaced. The questionnaires were coded from numbers 001 to 700.  Each selected clients’ unique ID in the facility was matched to a questionnaire code by the Principal investigator and recorded in a code book. This was to ensure linking of questionnaire with treatment record.	Comment by Author: Justification for using almost double of sample size

Data Management
Data analysis was done using IBM SPSS version 23.0. The CD4 increase was categorised as good when there was increase of CD4 of ≥ 50cells/ ml per year from the baseline CD4 count or poor if the increase per annum was < 50cells/ml, or if CD4 started dropping to base line CD4 after initial increase or < 50% of peak ever attained since commencement of ART. Also, good suppression is viral load < 1000 copies/ml after six months of commencement of ART, while poor suppression was viral load ≥ 1000 copies after six months on HAART. Chi-square test was applied to ascertain association of Alcohol use with characteristics of clients as well as use of substance with treatment outcome (CD4 count and Viral load) at p < 0.05. Binary logistic regression was used to identify predictors at Chi-square test p value of 0.2 and below.

Ethical Considerations
Ethical clearance was obtained from the Health Research and Ethics Committee of University of Nigeria Teaching Hospital, Ituku-Ozalla, Enugu State (certificate number NHREC/05/01/2008B-FWA00002458-IRB00002323) and permission from management of the institution. Written informed consent was obtained from all those interviewed after the purpose of the study was explained to them. Confidentiality and voluntary participation were observed.

RESULTS
Table 1 shows that the mean age of the clients was 39.3(±10.1) years. Higher proportion 618(88.3%) were aged 30 to 60 years, females 441(63.0%), had tertiary education 304(43.5%), married and living with their spouse 326(46.6%), Christians 693(99.0%), earn 18100 to 50000 naira 314(44.9%), were of Tivs tribe 688(98.3%), engage in trading 255(36.5%) and have 1-3 children 317(45.5%).
Table 2 shows 445(63.6%) have ever used and 398(56.9%) currently use alcohol. Higher proportion 237(59.6%) used Alcohol mildly followed by 151(37.9%) moderately. Also 205(51.5%) used it at most twice in past 3 months. In all, 132(29.7%) used Alcohol alone while 313(70.3%) used in addition to other substance. The common combined substances were Tobacco 204(65.2%), Kolanut/Bitter cola 86(27.5%) Cannabis 12(3.8%) and Cocaine 3(1.0%).
Table 3 shows that there were statistical significant association between use of alcohol and age group (χ2   = 13.80; p = 0.001), gender (χ2 = 31.23; p < 0.001), educational level (χ2 =13.63; p= 0.001), marital status (χ2= 18.20; p < 0.001) and religion (χ2 =7.42; p= 0.011). Males were about 0.5 times (AOR 0.47; 95% CI 0.12-0.86) likely to have never used Alcohol than females. 
Table 4 shows that there was statistically significant difference in the viral load suppression of those that ever used Alcohol (χ2 = 6.35; p = 0.013) and not significant for severity of use (χ2 = 1.32; p = 0.517).  Also there was no statistically significant difference in the CD4 count increase of those that ever used (χ2 =2.88; p = 0.090) and severity of use (χ2 = 0.23; p = 0.892) of Alcohol use among the clients. Those that have ever used Alcohol were about 1.9 times (AOR 1.85; 95% CI 1.04-3.22) likely to have poor viral load suppression than those that have not. 
DISCUSSION
The current use of alcohol beverages among the clients was 56.9% out of which only 23% was classified as those with drinking problems. This is slightly higher than the estimated range of 10-19.9% among the general population in Nigeria (2). However, the finding is lower than similar study in Jos, Nigeria which had a prevalence of alcohol use disorder of 39.4% (3). The lower prevalence of alcohol use disorder in current study compared to that in Jos study is probable as a result of extensive counselling given daily in the facility about likely negative effect of drinking among clients on treatment or due to environmental and other associated factors. On the other hand, the prevalence is higher than that among clients at Sokoto, Nigeria (37). This is expected since alcohol consumption is prohibited among Muslims who made up the majority of the respondents in the Sokoto study (63.5%), unlike current study where 99% were Christians. 
Moreover, alcohol is regarded as a socializing agent in Benue and the prevalence of use is very high in the state. Studies have shown that over a fifth of teens in junior secondary school in the state were already drinking alcohol before the age of 17 years (6).   Therefore, this study buttresses that there is high alcohol use in this environment both in the general population and among those living with HIV who are on treatment. Elsewhere in Africa, Ethiopia (38) and Uganda (39) the prevalence among PLWHIV were higher than this current study. Similarly in the study that compared prevalence of alcohol use between the general population and PLWHIV in Brazil, the prevalence of drinking disorder was higher in their cohort than that of current study (40). 
Males have a higher tendency than females to use alcohol from this study. This higher prevalence of Alcohol use among males than female counterparts is in agreement with various studies that have found similar difference (7, 39, 41). This is also in agreement with other studies carried out among other population in Nigeria (42. 43). Therefore, gender is a strong predictive factor to Alcohol use among PLWHIV who are accessing care at the facility similar to what is obtainable in the general population   
This study revealed that those with tertiary education had the highest prevalence of current users of alcohol beverages followed by those with secondary education than those with primary education. Finding is in contrast to that in Jos where those with higher education were less likely to use alcohol (7). The reason for this is not very clear but may have to do with occupation, level of income and responsibilities among those with higher education, since those who are students and public servants had a higher proportion of current alcohol use than farmers and businessmen. 
Those who are married and living with their spouse had a lower prevalence of alcohol use. This, therefore, indicates that marriage alone does not have as much effect in protecting individuals from alcohol or other substance use but rather being married and staying with spouse since those who are married and staying with their spouse consistently had lower prevalence of use. This shows that the companionship that occurs when one gets married is likely the protective factor and not the mare institution of marriage. Further studies adopting this method of categorizing marital status among cohort will be necessary to further evaluate this finding.          
Those with monthly income greater than 18,000 Naira were more likely to take alcohol than those with less than 18,000 Naira monthly incomes which are in contrast to the finding in a similar   study where those with lower income of less than Ten thousand a month had a higher prevalence of alcohol use (3). The economy of the country may be a factor here since this study was conducted in 2018 when the country was still recovering from the economic recession while the similar study was done prior to 2011 when the country enjoyed some level of economic stability, and the value of Naira was higher compared to the present value. Therefore, inflation may have influenced the outcome of this categorization. Moreover, the farmers-herders clash in Benue state at the moment during the period of this study may have influenced the lower income earners including the farmers and the businessmen who showed a lower prevalence of alcohol use than public servants or students.   
Regarding the treatment outcome, alcohol use among the respondents did not show any statistically significant effect on the CD4 increase in this study. Never used alcohol beverages had a slightly better proportion of those with good CD4 increase than ever used, but the difference was not statistically significant. This finding is in agreement with the Switzerland cohort study (26) and the John Hopkins Clinical Cohort study (25) which reported no significant difference in CD4 cell count between alcohol users and non-users. In contrast, there was statistically significant effect on viral load suppression between users and non-users with those who never took alcohol having better viral load suppression. This significant difference may be as a result of the effect of alcohol on adherence to drugs which disposes the individual to the development of resistant viral strain and then failure to have good viral suppression. This assertion is supported by various studies that have linked increased alcohol use with poor adherence which in turn affects viral load suppression (10, 11). The difference persisted even after controlling for other variables with those who never used alcohol about 2 times less likely to have good viral suppression than those who ever used alcohol. It is also worthy to note that the effect of alcohol to the survival of HIV positive patients is multi-dimensional and does not necessarily depend only on CD4 count or viral load suppression as have been noted in various studies (31, 44).    
The analysis used ever used Alcohol when current use of Alcohol may be more appropriate. This was because information from clients’ responses to ever used was better than current use. However ever use is a proxy to current use of Alcohol. Recall bias may abound as patients may not remember past events in their lives. Trained interviewers were used for data collection to reduce this. 
Use of Alcohol is a predictor of Viral load suppression but not CD4 increase. Clients characteristics including age, gender, marital status, religion and education influences use of Alcohol. There is need for intensified counselling to clients on use of alcohol especially by physicians as well as advocacy on integrating substance use management services at HIV care centres to tame tide of its implications. Based on findings from this study, further studies regarding the effect of alcohol on viral load suppression should take into cognisance that the effect of alcohol on viral load is not acute and may take some time to manifest among drinkers
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TABLES
Table 1: Socio-demographic characteristics of clients
	Variables
	Frequency  (n=700)
	Percent (100)

	Age cat
	
	

	≤ 30
	65
	9.3

	31-60
	618
	88.3

	> 60
	17
	2.4

	           Mean (SD)
	39.3 ± 10.1
	

	
	
	

	Sex
	
	

	Male
	259
	37.0

	Female
	441
	63.0

	
	
	

	Education
	
	

	Primary
	164
	23.4

	Secondary
	232
	33.1

	Tertiary
	304
	43.4

	
	
	

	Marital Status
	
	

	Married  (With Spouse)
	326
	46.6

	Married (not with Spouse)
	133
	19.0

	Single
	101
	14.4

	Widowed/Separated/Divorced
	140
	20.0

	
	
	

	Religion
	
	

	Christianity
	693
	99.0

	Others
	7
	1.0

	
	
	

	Income
	
	

	< 18000
	302
	43.1

	18100 – 50000
	314
	44.9

	>50,000
	84
	12.0

	
	
	

	Tribe
	
	

	Tiv
	688
	98.3

	Others
	12
	1.7

	
	
	

	Occupation
	
	

	Farming
	201
	28.7

	Business
	255
	36.4

	Public Servant
	173
	24.7

	Student/none
	71
	10.1

	
	
	

	No of children
	
	

	None
	129
	18.4

	1-3
	317
	45.3

	>4
	254
	36.3


Table 2: Use of Alcohol beverages among clients
	
	Frequency (n=700)
	Percent (100)

	Ever Used Alcohol products
	
	

	Yes
	445
	63.6

	No
	225
	36.4

	
	
	

	Currently used Alcohol products in past 3 months
	
	

	No
	302
	43.1

	Yes
	398
	56.9

	
	
	

	Level of Alcohol use  in 3 months*  (n=398)
	           
	

	Mild
	237
	59.6

	Moderate
	151
	37.9

	Severe
	10
	2.5

	
	
	

	Frequency of usage in past 3 months  (n=398)
	
	

	once/twice
	205
	51.5

	Monthly
	101
	25.4

	Weekly
	72
	18.1

	Daily
	20
	5.0

	
	
	

	
	
	

	Use of Alcohol and any other products  (n= 445)
	
	

	Alcohol alone
	132
	29.7

	Alcohol and other substance
	313
	70.3

	
	
	

	Use of Alcohol and other products      (n = 313)
	
	

	Alcohol and Tobacco
	204
	65.2

	Alcohol and  Kola nut
	86
	27.5

	Alcohol and  Cannabis
	12
	3.8

	Alcohol and  Cocaine
	4
	1.3

	Alcohol and  Sedatives
	3
	1.0

	Alcohol and  Inhalants
	2
	0.6

	Alcohol and  Opioids
	2
	0.6

	Alcohol and  Hallucinogens
	1
	0.3







Table 3: Socio-economic characteristics influencing use of Alcohol among clients	Comment by Author: For table 3 and 4 also comment on the model fit, assumption check etc	Comment by Author: Mention the values of crude odds ratio also
	
	Use Alcohol
	BIVARIATE
	MULTIVARIATE

	Variables
	Ever used
	Never  Used
	χ2   (p value)
	AOR (95% CI)

	
	Freq(%)
	Freq(%)
	
	

	Age cat (Yrs)
	
	
	
	

	≤ 30
	30(46.2)
	35(53.8)
	
	2.88(0.73-17.25)

	31-60
	408(66.0)
	210(34.0)
	13.80 (0.001)
	1.89 (0.66-10.63)

	> 60
	7(41.2)
	10(58.8)
	
	1

	
	
	
	
	

	Sex
	
	
	
	

	Female
	246(55.8)
	195(44.2)
	31.23 (<0.001)
	0.47 (0.12-0.86)*

	Male
	199(76.8)
	60(23.2)
	
	1

	
	
	
	
	

	Education
	
	
	
	

	Primary
	85(51.8)
	79(48.2)
	
	1.09(0.56-4.37)

	Secondary
	161(69.4)
	71(30.6)
	13.63 (0.001)
	1.13 (0.23-5.45)

	Tertiary
	199(65.5)
	105(34.5)
	
	1

	
	
	
	
	

	Marital Status
	
	
	
	

	Married (With Spouse)
	194(59.5)
	132(40.5)
	
	1.01 (0.44-2.36)

	Married (not with Spouse)
	84(63.2)
	49(36.8)
	18.20 (<0.001)
	1.59 (0.74-3.44)

	Single
	83(82.2)
	18(17.8)
	
	1.54 (0.72-3.30)

	Widowed/Separated/Divorced
	84(60.0)
	56(40.0)
	
	1

	
	
	
	
	

	Religion
	
	
	
	

	Christianity
	444(64.1)
	249(35.9)
	7.42 (0.011)
	2.42 (0.65-8.37)

	Others
	1(14.3)
	6(85.7)
	
	1

	
	
	
	
	

	Tribe
	
	
	
	

	Tiv
	439(63.8)
	249(36.2)
	0.97 (0.370)
	NA

	Others
	6(50.0)
	6(50.0)
	
	

	
	
	
	
	

	Occupation
	
	
	
	

	Farming
	128(63.7)
	73(36.3)
	
	

	Business
	163(63.9)
	92(36.1)
	1.54 (0.673)
	NA

	Civil/Public Servant
	105(60.7)
	68(39.3)
	
	

	Student/none
	49(69.0)
	22(31.0)
	
	

	
	
	
	
	

	Income
	
	
	
	

	< 18000
	177(58.6)
	125(41.4)
	
	1.77 (0.14-7.95)

	18100 – 50000
	213(67.8)
	101(32.2)
	5.81 (0.055)
	1.08 (0.67-3.22)

	>50,000
	55(65.5)
	29(34.5)
	
	1

	
	
	
	
	

	No of Children
	
	
	
	

	None
	93(72.1)
	36(27.9)
	
	1.31(0.18-2.49)

	1-3
	197(62.1)
	120(37.9)
	5.04(0.081)
	0.74(0.56-1.35)

	>4 
	155(61.0)
	99(39.0)
	
	1
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	CD4 COUNT
	
	

	Variables
	Good
n(%)
	Poor
n(%)
	BIVARIATE
χ2(p value)
	MULTIVARIATE
AOR (95%CI)

	Ever used Alcohol
	
	
	
	

	     Yes
	376 (94.0)
	24(6.0)
	2.88(0.090)
	1.34(1.58-3.13)

	     No
	216(90.4)
	23(9.6)
	
	1

	
	
	
	
	

	Level of Alcohol use
	
	
	
	

	    Mild 
	456(92.5)
	37(7.5)
	0.23(0.892)
	NA

	    Moderate 
	127(93.4)
	9(6.6)
	
	

	    Severe
	9(90.0)
	1(10.0)
	
	

	
	
	
	
	

	
	VIRAL LOAD
	
	

	
	Good                       Poor       
n(%)                        n(%)
	
	

	Ever used Alcohol
	
	
	
	

	     Yes
	407 (92.9)
	31(7.1)
	6.35(0.013)
	1.85 (1.04-3.22)*

	     No
	217(87.1)
	32(12.9)
	
	1

	
	
	
	
	

	Level of Alcohol use
	
	
	
	

	     Mild 
	477(90.2)
	52(9.8)
	1.32(0.517)
	NA

	     Moderate 
	138(93.2)
	10(6.8)
	
	

	     Severe
	9(90.0)
	1(10.0)
	
	

	
	
	
	
	



   

