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Abstract

HIV and alcohol use are two serious and co-existing problems in sub-Saharan Africa. We 

examined the relationship between spirituality and/or religiousness (SR) and unhealthy alcohol use 

among treatment-naïve HIV-infected adults attending the HIV clinic in Mbarara, Uganda. 

Unhealthy alcohol was defined as having either an Alcohol Use Disorders Identification Test – 

Consumption score of ≥4 for men or ≥3 for women, or having a phosphatidylethanol level of 

≥50ng/ml based on analysis of dried blood-spot specimens. Of the 447 participants, 67.8% were 

female; the median age was 32 years (interquartile range [IQR]: 27–40). About half reported being 

Protestant (49.2%), 35.1 % Catholic, and 9.2% Muslim. The median SR score was high (103 

[IQR: 89–107]); 43.3% drank at unhealthy levels. Higher SR scores were associated with lower 

odds of unhealthy drinking (adjusted odds ratio [aOR]: 0.83 per standard deviation [SD] increase; 

95% confidence interval [CI] 0.66–1.03). The “religious behavior” SR sub-scale was significantly 

associated with unhealthy alcohol use (aOR: 0.72 per SD increase; 95% CI 0.58–0.88). Religious 

institutions, which facilitate expression of religious behavior, may be helpful in promoting and 

maintaining lower levels of alcohol use.
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INTRODUCTION

HIV/AIDS and high levels of alcohol consumption are 2 serious and co-existing problems in 

sub-Saharan African (SSA); the effect of alcohol use on the HIV epidemic has been 

described as “adding fuel to the fire” (1). Many studies conducted in the region have shown 

that drinking alcohol, particularly at high levels and in a sexual context, is associated with an 

increased risk of acquiring HIV infection (2). Those who use alcohol may be more likely to 

delay HIV testing and treatment initiation (3), and for those who are on highly active anti-

retroviral treatment (HAART), alcohol use has been associated with decreased adherence to 

medication (4).

Among Ugandan adults who drink, the level of alcohol use is on par with the highest levels 

of consumption in the world, based on World Health Organization estimates (5). The 

average consumption of pure alcohol per person per year among drinkers is 23.7 liters (5), 

comparable to drinkers in Russia (22.3 liters) and greater than those in the USA (13.3 liters) 

(5). Uganda also suffers from an HIV epidemic, with 7.3% of Ugandan adults estimated to 

be infected based on a 2011 sero-behavioral survey (6). A long term longitudinal study of 

rural Ugandans demonstrated that those who were HIV-infected were more likely to 

consume alcohol than those who were not (7). Another study from Uganda showed that 

among HIV-infected adults who drank alcohol, 64% did so at unhealthy levels (8).

Given that alcohol use is a potentially modifiable behavior, interventions that try to reduce 

drinking may also help decrease HIV acquisition and transmission, and improve HIV care 

and treatment (9). Understanding the characteristics of Ugandans who engage in unhealthy 

drinking would facilitate the design of effective interventions to reduce alcohol 

consumption. Male sex, lower socio-economic status, having symptoms of depression, and 

being Catholic have been positively associated with drinking alcohol in several studies in 

SSA, including in Uganda (7,10–13). It is not known whether the association between some 

religions and lower levels of drinking is because those religions prohibit or discourage 

alcohol use, or from other factors such as spirituality and/or religiousness (SR). Spirituality 

is defined as a connection to that which is considered sacred, while religiousness or 

religiosity is generally thought of as maintaining beliefs or enacting practices and rituals that 

express one’s relationship with a higher being (14). Both spirituality and religiosity have 

been shown to be associated with lower alcohol use in HIV un-infected populations (14).

In Uganda, religion is an important component of life. Almost all (99%) adults belong to an 

organized religion (15), with 85% identifying as Christian and 12% as Muslim. Therefore, 

the influence of religion, spirituality, and religiousness on alcohol use is important to explore 

when designing interventions to reduce levels of drinking. However, we are aware of only 2 

studies from Uganda that have evaluated the relationship between SR and alcohol use, and 

none have been conducted among persons with HIV (16,17). One study found that among 

Muslim adults, higher levels of religiosity were associated with a decreased likelihood of 

drinking (16). An evaluation of fisher-folk, a population at particularly high risk for HIV in 

Uganda, found that engagement in religious activities such as church attendance was 

associated with less drinking (17).
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To better understand and identify potentially effective interventions to reduce drinking in the 

HIV-infected population in Uganda, we examined the role of SR on unhealthy alcohol use. 

We used the Ironson-Woods SR index, a scale that has been shown to be correlated with 

HIV disease outcomes (18,19) to evaluate the relationship between SR and unhealthy 

alcohol use. We used data from a longitudinal cohort study of treatment-naïve HIV-infected 

adults. Because depression has been found to be related both to SR (20,21) and to alcohol 

use (22,23), we also explored whether depression might mediate the relationship between 

SR and unhealthy drinking.

METHODS

Study design and participants

We analyzed data collected from a parent longitudinal study examining the effect of 

unhealthy alcohol use on HIV disease progression among HIV-infected adults not yet 

initiated on HAART. The Alcohol Drinking Effects Prior to Treatment (ADEPT) Study is 

part of the Uganda-Russia-Boston Alcohol Network for Alcohol Research Collaboration on 

HIV/AIDS (URBAN ARCH) Consortium. Participants were recruited between 2011 and 

2014 from the Mbarara Regional Referral Hospital (MRRH) Immune Suppression 

Syndrome (ISS) clinic in south-western Uganda. Patients were eligible for the parent study if 

they were ≥18 years, fluent in English or Runyankole (the local language), lived within 60 

kilometers of the clinic, and were not yet eligible to initiate HAART. During the enrollment 

period, the national guidelines on eligibility for HAART changed in February 2014 from 

having a CD4 cell count of ≤ 350 cells/mm3, to having a CD4 cell count of ≤ 500 cells/mm3. 

During the last year of enrollment for the parent study (October 2013-August 2014), we 

preferentially began recruiting participants who reported drinking alcohol in the prior year.

ADEPT follow-up study visits occurred every 6 months, for a maximum of 36 months. If 

participants became eligible for HAART during the study, they completed a final interview 

and exited the cohort. The ISS clinic physicians determined HAART eligibility and provided 

HIV clinical care independently of study activities. Counseling on alcohol use is not a 

routine part of care at the ISS clinic, and it is emphasized only at clinic enrolment. There 

was no alcohol use counseling provided by study staff; however, if a participant requested 

help to decrease their alcohol use or scored ≥20 on the Alcohol Use Disorders Identification 

Test (24) they were referred to a mental health counselor in the Psychiatry Department at 

MRRH. We only used data collected during the first year of follow-up for this analysis.

The institutional review boards of all the participating universities approved the study. 

Participants provided signed informed consent, and were given lunch and reimbursement for 

transportation at each study visit.

Measurements

At each study visit, participants completed an interviewer-administered structured 

questionnaire in English or Runyankole, and underwent blood draws.
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Primary Outcome

The primary outcome for this analysis was unhealthy alcohol use in the prior 3 months; we 

created a composite variable based on both self-report and a biomarker of recent alcohol use, 

phosphatidylethanol (PEth). We used this composite measure because we previously found 

patients from the ISS clinic frequently under-reported their alcohol consumption (8,25). 

Self-reported drinking was measured using the Alcohol Use Disorders Identification Test – 

Consumption (AUDIT-C) (26,27), which includes 3 questions about alcohol consumption 

over the past year, each scaled from 0–4; we modified the AUDIT-C to ask about a reference 

period of the prior 3 months. PEth is a sensitive and specific biomarker that reflects the 

amount of alcohol consumed during the previous 2–3 weeks. We chose a cut-off value of 

≥50 ng/ml. This cut-off value has previously been shown to be 93% sensitive and 83% 

specific in detecting consumption of ≥2 drinks per day in a sample of 222 patients with liver 

disease (28); we have also used this cut-off for unhealthy drinking in our previous studies 

(8,29). Those who had a score of ≥4 for men and ≥3 for women on the AUDIT-C, or who 

had a PEth result ≥50 ng/ml, were considered to drink at unhealthy levels.

Main Independent Variable

Spirituality and religiousness (SR), the main independent variable, was measured at baseline 

using the short version of the Ironson-Woods Spirituality/Religiousness Index (18), which 

includes 22 scaled items divided into 4 domains or sub-scales. The total score on the SR 

Index can range from 22–110, with higher scores indicating greater spirituality and/or 

religiousness. The SR scale consists of 4 sub-scales or domains. The domain “sense of 

peace” is created from 9 items (score range 9–45), that assess the level of comfort, strength, 

and meaning to life gained from one’s beliefs, the feeling of being connected to a higher 

power, and the belief in an afterlife. The “faith in God” domain is based on 6 items (score 

range 6–30) that assess one’s view of God, and beliefs related to the role God may play in 

recovery from illness. Five items (score range 5–25) form the “religious behavior” domain 

that measures levels of attendance at religious services, prayer, meditation, participation in 

religious activities and sharing of beliefs with fellow members. The “compassionate view of 

others” domain is created from 2 items (score range 2–10) that assess levels of compassion 

for other people (18). In our study, the Cronbach’s alpha for the overall SR index was 0.95, 

and as follows for the each of the sub-scales: sense of peace, 0.90; faith in God, 0.90; 

religious behavior, 0.89; compassionate view of others, 0.93.

Covariates

Demographic characteristics were collected during the study interview, including gender, 

age, education, employment, marital status, and religious affiliation. Symptoms of 

depression were measured using the Center for Epidemiologic Studies Depression (CES-D) 

scale, which contains 20 questions each scaled from 0–3 (30) (Cronbach’s alpha =0.88). A 

score of ≥16 is considered to identify those at risk for clinical depression. Symptoms of HIV 

disease during the prior 3 months and lasting at least 4 weeks were assessed by using a 

standardized HIV symptom checklist; the checklist is based on the 9 most common HIV 

disease-related symptoms (31). We categorized participants into whether they reported any 

of these symptoms or not. Social support was measured by using a modified 11-item version 

Adong et al. Page 4

AIDS Behav. Author manuscript; available in PMC 2019 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of the Duke University-University of North Carolina social support scale (32) (Cronbach’s 

alpha =0.83). A mean score of < 3 was considered to indicate low perceived levels of social 

support. The level of physical functioning was evaluated by using the Physical Functioning 

Scale (PFS) of the Medical Outcomes Study-HIV (MOS-HIV) health survey (33). The PFS 

consists of 6 items that assess the presence of minor to severe physical limitations; questions 

were modified to be culturally relevant to Uganda (Cronbach’s alpha =0.85). Raw scores on 

the PFS were transformed to range from 0 to 100 (34). Baseline values of all covariates were 

used in the analyses.

Laboratory testing

Venous blood samples were collected at each visit and tested for CD4 cell counts. Viral load 

testing was done on only baseline samples. Dried blood spot (DBS) cards were prepared 

from venous blood draws performed at each study visit. DBS testing for PEth was conducted 

using liquid chromatography and tandem mass spectrometry (LC-MS/MS) (35) at the United 

States Drug Testing Laboratory in Des Plaines, Illinois. All participants were tested for PEth 

at baseline. Those who had undetectable levels of PEth (<8 ng/ml) at baseline and who 

reported no alcohol use at all study visits were not re-tested for PEth at follow-up visits; 

those with detectable PEth or self-reported alcohol use at any visit were tested for PEth at all 

visits.

Analysis

Because the SR index was only assessed at baseline, we analyzed unhealthy alcohol use data 

collected at the first 3 visits completed within the first year of the study to retain temporal 

proximity to report of SR.

We describe the characteristics of the overall sample at baseline using frequency 

distributions for categorical variables, and medians and inter-quartile ranges (IQR) for 

continuous variables. We also calculated the median and IQR of the SR score and sub-scale 

scores for the entire sample, and stratified by baseline characteristics.

We examined the association between baseline SR scores and unhealthy alcohol use 

measured at each visit using generalized estimating equation (GEE) logistic regression 

models to account for correlation due to including multiple observations from participants. 

The models used a compound symmetry working correlation; robust standard errors are 

reported for all models. We fit bivariate and multivariable GEE models for unhealthy alcohol 

use; individual models included either the baseline overall SR scale score or 1 of the 4 SR 

sub-scale scores as the main predictor of interest. The following baseline covariates were 

included a priori in all multivariable models because they have previously been shown to be 

associated with unhealthy alcohol use and/or SR: gender, age, religion, employment, 

depression, low social support, and MOS-HIV PFS (7,14,36). While alcohol use and SR 

have both been associated with CD4 cell count and viral load (19,37), we did not include 

CD4 cell count and HIV viral load in the models because we did not think they were causal 

predictors of unhealthy alcohol use or SR. As the SR index and sub-scales consist of a 

different number of items and thus have varying ranges for their raw scores, for the purposes 

of regression analyses we used z-scores to standardize the scales to have a mean of zero and 
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standard deviation of 1 for comparability between scales. Thus, all regression models of SR 

and unhealthy alcohol use include SR z-scores rather than raw scores.

We were interested in exploring whether symptoms of depression may be a potential 

mediator rather than a confounder of the relationship between SR and unhealthy alcohol use. 

Thus, we additionally fit a multivariable model without the depression variable to assess 

how inclusion of this factor impacts the association between SR and unhealthy alcohol use.

RESULTS

A total of 447 participants completed baseline interviews between September 2011 and 

August 2014. During the first 12 months of follow-up, 1 participant died, 5 moved away, 2 

withdrew, and 167 participants were exited from the parent study as they became eligible for 

HAART. Seventy-five (75) participants completed an exit interview prior to 6 months, 326 

persons completed the 6-month interview, 76 completed an exit interview between 6 and 12 

months, and 238 completed the 12-month interview (Figure 1). The median number of 

interviews included per participant in these analyses was 3 (IQR: 2–3).

Table 1 describes baseline characteristics of the study participants. Approximately two-

thirds (67.8%) were female, the median age was 32 years (IQR: 27–40), half (49.0%) were 

married, and about two-thirds (69.4%) had a primary education or less. Participants reported 

belonging to Protestant (49.2%), Catholic (35.1%), Muslim (9.2%), or other (Pentecostal or 

Seventh Day Adventist) denominations (6.5%). One person, also included in the “other” 

category, reported having no religious affiliation. At baseline, 43.3% of participants drank 

alcohol at unhealthy levels. Among participants recruited prior to October 2013, when 

drinking was not an entry criterion (n = 331), 32.3% used alcohol at unhealthy levels; the 

prevalence among participants recruited after October 2013 (n = 116), when those who had 

used alcohol in the prior year were selectively recruited, was 74.8%.

Based on a CES-D of ≥16, 33.4% of participants were at risk for clinical depression at 

baseline. Thirty-six percent of participants reported no HIV symptoms in the 4 weeks prior 

to baseline, and the median CD4 count was 550 cells/mm3 (IQR: 416–685). Almost one-

third (30.0%) reported low levels of social support.

The overall median SR score was 103 (IQR: 89–107). The median scores for the subscales 

were as follows: “sense of peace”: 42 (IQR: 36–45); “faith in God”: 29 (IQR: 24–30); 

“compassionate view of others”: 10 (IQR: 8–10); and “religious behaviors”: 22 (IQR: 20–

25). The distribution of the overall SR and sub-scale median scores by sample characteristics 

are also shown in Table 1. We note relatively low variability in scores overall, and by sample 

characteristics.

Table 2 shows unadjusted odds ratios (OR) for the associations between these baseline 

characteristics and unhealthy alcohol use measured over 1 year of follow-up; this analysis 

included 1162 observations from 447 study participants. Higher overall SR z-scores 

appeared to be associated with lower odds of unhealthy alcohol use (OR: 0.83 per 1 standard 

deviation [SD] increase; 95% Confidence Interval [CI] 0.69, 1.00). Exploratory analyses 

showed that higher religious behavior sub-scale z-scores were associated with reduced odds 
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of unhealthy drinking (OR: 0.68 per SD increase; 95% CI 0.56, 0.82), while the associations 

of the other sub-scales with unhealthy alcohol use were not statistically significant. In 

unadjusted analyses, the odds of engaging in unhealthy drinking among men were 2.7 times 

higher than those among women (OR: 2.68; 95% CI 1.85, 3.89). Muslims (OR: 0.31; 95% 

CI 0.15, 0.65) and those belonging to the ‘other’ religion category (mainly Pentecostals and 

Seventh Day Adventists) (OR: 0.16; 95% CI 0.06, 0.46) had lower odds of unhealthy 

drinking compared to Protestants.

Separate multivariable models were used to examine the association of the overall SR scale 

and of each of the SR sub-scales with unhealthy alcohol use during the first year of follow-

up (Table 3). Similar to unadjusted analyses, overall SR z-scores appeared to be associated 

with lower odds of unhealthy alcohol use; however, this association was no longer 

statistically significant in the multivariable model (Model 1; adjusted OR [aOR]: 0.83 per 

SD increase; 95% CI 0.66, 1.03). In the multivariable analyses, only the association of the 

“religious behavior” sub-scale z-score with unhealthy alcohol use reached statistical 

significance (Model 5; aOR: 0.72 per SD increase; 95% CI 0.58, 0.88). In the multivariable 

model that included the overall SR score (Model 1), the odds of unhealthy alcohol use were 

significantly higher for men (aOR: 2.80; 95% CI 1.84, 4.24) compared to women, and 

significantly lower for Muslim participants (aOR: 0.26; 95% CI 0.12, 0.58), and for those in 

the ‘other’ religion category (aOR: 0.13; 95% CI 0.04, 0.41), compared to Protestants. The 

associations of these covariates with unhealthy alcohol use were consistent across all 

multivariable models. In a model excluding the depression variable, the adjusted odds of 

unhealthy alcohol use per SD increase in the overall SR score was 0.80 (95% CI 0.66, 0.98), 

suggesting that having symptoms of depression does not mediate the relationship between 

SR and unhealthy alcohol use.

DISCUSSION

We evaluated the level of spirituality and religiousness among HIV-infected HAART-naive 

adults in Uganda and its relationship to unhealthy alcohol use. Overall, SR scores were 

extremely high among all study participants, regardless of demographic characteristics, 

presence of depression, levels of social support, or symptoms of HIV disease. SR scores did 

not appear to vary by religious affiliation or denomination.

Those with higher levels of SR appeared to have lower odds of unhealthy drinking, but this 

association did not reach statistical significance in adjusted analyses. Those with higher 

scores on the religious behavior sub-scale—which includes participation in religious rituals, 

attending religious services, praying, and discussion of religious beliefs with others—had 

lower odds of drinking at unhealthy levels. In contrast, the scores on the SR sub-scales 

measuring “sense of peace,” “belief in God,” and “compassionate view of others” were not 

related to unhealthy alcohol use.

The mean overall SR score was higher among participants in our study (99.0, SD 10.6), 

compared to scores measured among a group of HIV-infected adults in the US (89.33, SD 

19.38), both evaluated using the Ironson–Woods SR Index (18). The high SR scores that we 

found may not be surprising, given that religion plays an important role in the lives of most 
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Ugandans. Nearly everyone in the country reports being affiliated with an organized religion 

(15), in contrast to residents of the US and other western countries, where religious 

affiliation is much less prevalent (38). Being diagnosed with HIV infection might also 

enhance feelings of spirituality and religiousness (19). Engaging in religious practices could 

serve as an alternative method of dealing with stress or other problems, rather than resorting 

to drinking. Some studies have shown that those who use alcohol as a means of coping 

rather than drinking for social reasons are more likely to suffer from alcohol problems 

(39,40).

We also found that those who were Muslim or who were Pentecostal or Seventh Day 

Adventist were much less likely to drink heavily. These religions dictate against the use of 

alcohol or actively discourage its use. In addition to overt institutional proscriptions against 

drinking, attending religious services and gatherings may provide peer support for and 

reinforce norms around minimal or no alcohol use.

Other studies have shown that those who are spiritual and/or religious are less likely to have 

symptoms of depression (14), and that those who drink alcohol are more likely to be 

depressed (22,23). Based on these observations, we explored whether depression might 

mediate the relationship between SR and unhealthy alcohol use. However, when we 

excluded symptoms of depression from the multivariable model, the aOR for the association 

of SR and unhealthy alcohol use was very similar to the model in which the CES-D score 

was included. This indicates that depression is unlikely to mediate the relationship between 

SR and unhealthy alcohol use in our study.

This study had several limitations. The parent study only included participants who were not 

yet eligible for HAART. Therefore, our findings may not be applicable to HIV-infected 

persons on treatment, particularly as alcohol consumption may decrease when patients begin 

HAART (8,36,41). Alcohol counseling is not routine at the ISS Clinic; however, some 

patients may have received alcohol counseling at the clinic even prior to HAART initiation. 

Our findings may also not be applicable to HIV uninfected adults. We collected information 

on SR only at baseline, assuming that it would remain constant throughout the one-year 

period analyzed here. The Ironson-Woods SR Index has not been validated for use among 

Ugandans, and may not measure aspects of SR that are important to or expressed by 

Ugandans. However, we conducted cognitive interviewing of the SR scale as part of a 

previous study (8), and found good understanding of the questions. Also, we found good 

scale reliability in this study, as measured by Cronbach’s alpha. However, testing the validity 

of the scale among populations in sub-Saharan Africa is needed if this measurement tool is 

to be used widely.

Another limitation of our findings is that we did not ask any questions about religious 

prohibitions of drinking alcohol, or whether the religion to which they reported affiliation 

actively discouraged or banned alcohol use. Additionally, because religion is considered to 

be important in Uganda, the high SR index scores might have been the result of social 

desirability bias, and the relatively narrow range in SR scores may have limited the power of 

our study to detect an effect of SR on the outcome. Performing qualitative interviews to 
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better understand SR in the Ugandan setting and to help clarify the mechanisms by which 

SR impacts unhealthy alcohol use and other health related outcomes would be useful.

Despite these limitations, we used a composite measure of alcohol use that included a highly 

specific alcohol biomarker (PEth) to supplement self-report. Self-report of alcohol use in 

this population has been shown to be liable to reporting bias (25). In addition, we measured 

unhealthy alcohol use several times over the one-year follow-up period analyzed in this 

study.

In conclusion, we found that levels of SR were high among treatment-naïve HIV infected 

clients in Uganda. We were unable to detect a statistically significant association between 

overall SR score and unhealthy alcohol use; however, religious behaviors, as well as 

affiliation with religions that proscribe against alcohol use, appear to be associated with less 

unhealthy alcohol use. As unhealthy drinking is common in Uganda, churches and religious 

institutions that facilitate religious behavior may be able to play a useful role in promoting 

and maintaining reductions in alcohol use.
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Figure 1. 
Study interview completion of the first three study interviews completed within 12 months 

of study enrollment, ADEPT Study, Mbarara, Uganda.
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