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Abstract The Southeast has high rates of church atten-

dance and HIV infection rates. We evaluated the relation-

ship between church attendance and HIV viremia in a

Southeastern US, HIV-infected cohort. Viremia (viral load

C200 copies/ml) was analyzed 12 months after initiation of

care. Univariate and multivariable logistic regression mod-

els were fit for variables potentially related to viremia. Of

382 patients, 74 % were virally suppressed at 12 months.

Protective variables included church attendance (AOR 0.5;

95 % CI 0.2, 0.9), being on antiretroviral therapy (AOR

0.01; 95 % CI 0.004, 0.04), CD4? T lymphocyte count

200–350 cells/mm3 at care entry (AOR 0.3; 95 % 0.1, 0.9),

and education (AOR 0.5; 95 % CI 0.2, 0.9). Variables pre-

dicting viremia included black race (AOR 3.2; 95 % CI 1.4,

7.4) and selective disclosure of HIV status (AOR 2.7; 95 %

CI 1.2, 5.6). Church attendance may provide needed support

for patients entering HIV care for the first time.

Resumen El Sur Este de los Estados Unidos tiene tasas

altas de visitas a iglesias y de infección por VIH. Evalu-

amos la relación entre visitas a iglesias y viremia por VIH

en una cohorte de pacientes infectados con VIH en el Sur

Este de los EEUU. La viremia (carga viral C 200 copias/

ml) fue analizada a los 12 meses de iniciar el cuidado

médico. Los modelos de regresión logı́stica univariado y

multivariado fueron ajustados para variables

potencialmente relacionadas a viremia. De 382 pacientes,

75 % tuvieron supresión virológica a los 12 meses. Vari-

ables que ofrecieron protección fueron visitas a iglesias

(AOR 0.5; IC95 % 0.2-0.9), recibir terapia antiretroviral

(AOR 0.01; IC95 % 0.004,0.04), recuento de linfocitos T

CD4 ? 200-350 al iniciar cuidado médico (AOR 0.3;

IC95 % 0.1,09), y educación (AOR 0.5; IC95 % 0.2,0.9).

Las variables que predijeron viremia incluyeron raza negra

(AOR 3.2; IC95 % 1.4,7.4) y la comunicación selectiva del

diagnóstico de VIH a otras personas (AOR 2.7; 95 % IC

1.2, 5.6). El asistir a iglesias puede proveer un suporte a los

pacientes que inician cuidado médico por infección por

VIH.
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Introduction

Spirituality and religion are thought to play important, yet

potentially conflicting, roles in the health and health-

seeking behaviors of persons living with HIV [1]. For some

individuals with HIV, spirituality and religion may provide

a source of support and coping, contributing to improved

psychological and even physical health [1–6]. Yet for

others, spirituality and religion may contribute to stress,

particularly if the individual with HIV perceives that her/

his religious group stigmatizes HIV or denounces the

behaviors associated with HIV acquisition [7, 8]. Religious

stigmatization of HIV and the behaviors associated with its

acquisition, whether real or perceived, may contribute to

reduced engagement in HIV screening, HIV-related med-

ical care and antiretroviral therapy (ART) adherence [1, 7,

9, 10].
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The most religious region in the US is the southeast,

which also represents the region most disproportionately

affected by HIV [11, 12]. Our work focuses on under-

standing the interplay between religion and HIV in the

Southeast. Previously we reported a relationship between

sexual behavior, church attendance and the timing of HIV

diagnosis and presentation for care. Men who acknowl-

edged sex with men (MSM) and who reported church

attendance were more likely to present with lower CD4?

T-lymphocyte counts at entry to care than MSM who did

not report church attendance. This association was not

found for either men who reported sex with only women

(MSW) or women who reported sex with men (WSM)

when stratified by church attendance [13]. Misalignment

between sexual behaviors and religiously held beliefs may

have hindered engagement in HIV-related screening and

healthcare.

The HIV care continuum provides a framework to

understand the steps of HIV care from diagnosis to the

ultimate goal of HIV viral load suppression [14, 15]. With

HIV viral load suppression comes preservation of the

health of people living with HIV and also their reduced risk

of transmission of HIV to others [16–18]. As the culmi-

nation of the HIV care continuum, we chose to evaluate the

relationship between HIV viral load suppression and reli-

gious participation. Using church attendance as a marker of

religious involvement, we evaluated the relationship

between reported church attendance at the time of entry

into HIV care and HIV viremia 12 months after initiation

of HIV care.

Methods

Study Design and Participants

We analyzed data from a cohort of HIV-infected persons

presenting for the first time for HIV-related care at a uni-

versity-based HIV Clinic (1917 Clinic). This population

has been described previously [13, 19]. Patients entering

HIV primary care at the clinic complete an orientation visit

prior to their first medical appointment known as Project

Client-Oriented New Patient Navigation to Encourage

Connection to Treatment (CONNECT). Project CONNECT

is an intervention where recently diagnosed HIV patients

have a scheduled orientation visit within 5 days of their

initial call to the clinic. During this orientation visit, the

Project CONNECT facilitator builds rapport with the new

patient. The patient undergoes a semi-structured interview,

completes a psychosocial questionnaire, and undergoes

baseline laboratory testing. The information gathered

through this screening is used to identify each patient’s

unique needs and address them to ensure successful

engagement in HIV care [20, 21]. This visit includes a self-

administered questionnaire. Domains include socio-demo-

graphic characteristics, including church attendance, as

well as identification of physical and emotional resources

for and barriers to sustained engagement in care [20].

We included data from patients 19 years of age and

older who: did not report prior history of HIV outpatient

medical care; were entering care between 2007 and 2012

and; had an HIV viral load evaluated on entry to care and

12 months ± 90 days after their first clinic visit. This

study was approved by the University of Alabama Insti-

tutional Review Board.

Outcome Variable

The primary outcome was viral load 12 months ± 90 days

from the time of entry into HIV care for the first time. HIV

viral load was categorized as a 2-level variable: suppressed

and detectable viremia. The threshold for suppressed HIV

viral load was set at \200 copies/ml. This value was

chosen to allow for modest elevations in viral load that can

be observed even in ART adherent patients [22].

Independent Variables

Church attendance was the principal independent variable

of interest. All patients are asked, ‘‘Do you currently attend

a church, synagogue, or mosque?’’ Participants may answer

(1) yes, current attendance, (2) no, but past attendance, or

(3) no, never attended. Church attendance was analyzed as

a 2-level variable: current church attendance compared to

past church attendance or never attending church. By

combining groups in this manner we were able to compare

current church attendance to current nonattendance. The

rationale for this dichotomy was our belief that the influ-

ences (social, spiritual, organizational, etc.) that religion

may have on viral load suppression would be greatest for

persons actively engaged in religious activity. Participants

who answered yes to this question were almost exclusively

affiliated with Christian religions. Church attendance was

evaluated in the context of other variables shown to asso-

ciate with viremia [13, 19, 23–25]. These included: race

(Black American, Caucasian, and other); age (continuous),

sex and sexual behavior (MSM, MSW, WSM); CD4? T

lymphocyte count ± 90 days of entry into care ([350,

200–350, \200 cells/mm3); initiation of ART within

12 months of their first primary care visit (yes, no); edu-

cation (diploma/GED or less, some college or more); and

insurance status (private, none, public). Because engage-

ment in care is closely linked to ART adherence and viral

load suppression, we also included consistent care as an

independent variable [26]. Consistent care was defined as

no gaps of [180 days between primary care visits. In
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addition, living arrangement (alone, with family, with a

partner/spouse/significant other (SO), friends/other) and

disclosure of HIV status at the time of entry into care (no

one, one disclosure group, more than one disclosure group)

were included in models based on our recent work

demonstrating a relationship between HIV disclosure and

consistent engagement in HIV care [27].

Statistical Analysis

Independent variables were summarized using frequencies

and percent for categorical variables and medians, with

lower and upper quartiles, for continuous variables. Logistic

regression models modeling viral load at 12 months were fit

with detectable as the event. Univariate models were first fit

and variables with p-values less than 0.10 as well as vari-

ables of particular interest were considered for multivariable

models. Adjusted odds ratios along with their corresponding

95 % confidence intervals are reported. Models including

church attendance by sexual behavior interaction term were

also fit to evaluate the potential interaction between church

attendance and sexual behavior. All analyses were per-

formed using SAS v9.3 (Cary, NC).

Results

Population Characteristics

A total of 382 patients entered HIV care for the first time,

completed a Project CONNECT visit, and had an HIV viral

load available 12 months ± 90 days from the time of entry

into HIV care. Median age of participants was 35 years.

The majority was African American (60 %), male (84 %)

and reported same sex sexual behavior as their HIV risk

factor (65 %). Fifty-seven percent of the study population

reported current church attendance. Most had some college

education (60 %). A total of 89 % reported disclosing their

HIV status to someone. The majority lived with someone

(76 %) and most often with family (35 %) (Table 1).

CD4? T lymphocyte counts\200 and\350 cells/mm3

were observed in 35 and 57 % of participants at the time of

entry into care, respectively. The majority of patients were

started on ART during the 1-year study period (87 %) and

remained in continuous care during the 12 months fol-

lowing their first primary HIV care visit (81 %).

Church Attendance and Viremia

At 12 months, 74 % of patients had a suppressed HIV viral

load while 26 % had detectable viremia. Church

Table 1 Population characteristics

Characteristic N = 382

N (%)

Median age, years (Q1 - Q3) 33 (26–44)

Race

Caucasian 144 (38)

African American 231 (60)

Other/unknown 7 (2)

Sex/sexual behavior

Male, sex with men (MSM) 249 (65)

Male, sex with women (MSW) 72 (19)

Female, sex with men (WSM) 61 (16)

Church

No 166 (43)

Yes 216 (57)

Educationa

Diploma/GED or less 147 (40)

Some college or more 225 (60)

Insurance status

Private 155 (41)

None 178 (47)

Public 49 (13)

Living arrangementa

Alone 90 (24)

Family 132 (35)

Partner/spouse/SO 100 (27)

Friends/other 50 (13)

Disclosureb

No one 41 (11)

One group 184 (50)

More than one group 143 (39)

CD4? T lymphocyte count (cells/mm3)c

[350 163 (43)

200–350 82 (22)

\200 131 (35)

Started ART in first year

No 51 (13)

Yes 331 (87)

Consistent cared

No 74 (19)

Yes 308 (81)

Viral load at 12 months (±90 days)

Detectable (C200) 98 (26)

Suppressed (\200) 284 (74)

SO significant other
a Frequency missing = 10
b Frequency missing = 14
c Frequency missing = 6
d Defined as no gaps of[180 days between primary care visits
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attendance was associated with reduced odds of viremia

(AOR 0.5; 95 % CI 0.2, 0.9) (Table 2). Previously, we

described an interaction between church attendance and

sex/sexual behavior on timing of entry into HIV care [13].

No similar interaction was observed between church

attendance and sex/sexual behavior and HIV viral load at

12 months (data not shown). Sensitivity analyses were

performed to evaluate the association between church

attendance and HIV viremia in the subset of patients who

initiated ART during their first 12 months of care and also

in the subset of those with consistent care. A significant and

reduced odds of viremia in church attenders was observed

in these analyses (data not shown).

Factors Associated with HIV Viremia and HIV

Suppression 12 Months After Initiation of HIV Care

Other variables associated with reduced odds of HIV vir-

emia included initiation of ART (AOR 0.01; 95 % CI

0.004, 0.04), more education (AOR 0.5; 95 % CI 0.2, 0.9),

and a CD4? T lymphocyte count at the time of entry into

care between 200 and 350 cells/mm3 (AOR 0.3; 95 % CI

0.1, 0.9).

Variables associated with increased odds for HIV vir-

emia 12 months after initiation of HIV care included

African American race (AOR 3.2; 95 % CI 1.4, 7.4) and

disclosure of HIV to only one group (i.e. either family,

friends, or a significant other/spouse/partner) when com-

pared to disclosure to more than one group (AOR 2.7;

95 % CI 1.2, 5.6).

Discussion

Our goal is to understand the influence of religion on the

HIV experience of people living in the Southeastern US.

Using the HIV care continuum as our model, we previously

evaluated the relationship between church attendance and

timing of HIV testing and linkage to care. We reported that

HIV-infected MSM who attended church were more likely

to present to HIV care with lower CD4? T lymphocyte

counts than those who did not attend church [13]. In this

study, we focused on the relationship between church

attendance at the time of entry into care and the final phase

of the HIV-care continuum, HIV viral load suppression.

We observed that persons who reported church attendance

at the time of entry into HIV care had a reduced likelihood

of HIV viremia 12 months later.

Our findings are congruent with other work suggesting

that religion and spirituality can better the HIV experience.

Early after diagnosis, religion and spirituality have been

shown to serve as a source of strength and provide meaning

to having HIV [6]. Subsequently, and for those who feel

empowered by God to actively engage in HIV care and

adhere to ART, religion and spirituality may contribute to

medication adherence, HIV viral load suppression and

improved health [9, 28–30]. In research on long-term

Table 2 Factors associated with HIV viremia 12 months from the

time of entry into HIV care for the first time

Characteristics N = 382

AOR (95 % CI)

Age, per 10 years 1.1 (0.8, 1.5)

Race

Caucasian Ref

African American 3.2 (1.4, 7.4)a

Other/unknown 2.0 (0.2, 25.0)

Sex/sexual behavior

Male, sex with men (MSM) Ref

Male, sex with women (MSW) 0.5 (0.2, 1.3)

Female, sex with men (WSM) 0.7 (0.3, 1.9)

CD4? T lymphocyte count (cells/mm3)

[350 Ref

200–350 0.3 (0.1, 0.9)b

\200 1.1 (0.5, 2.4)

Church attendance

No Ref

Yes 0.5 (0.2, 0.9)b

Education

Diploma/GED or less Ref

Some college or more 0.5 (0.2, 0.9)b

Insurance status

Private Ref

None/public 1.2 (0.6, 2.4)

Living arrangement

Alone Ref

Family 2.7 (1.0, 6.9)

Partner/spouse/SO 1.2 (0.4, 3.3)

Friends/other 2.2 (0.7, 7.0)

Consistent care

No Ref

Yes 0.6 (0.3, 1.3)

Start ART

Yes Ref

No 0.01 (0.004, 0.04)a

Disclosure

More than one group Ref

One group 2.7 (1.2, 5.6)b

No one 1.3 (0.4, 4.0)

Multivariable logistic regression model (event: VL C200)

Ref referent group
a p value\0.01
b p value\0.05
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survival with HIV, people with HIV often reported an

increase in spirituality after HIV diagnosis, which was

associated with slower disease progression [2, 31]. How-

ever, these favorable associations are mirrored by other

reports of detrimental associations between religion, spir-

ituality and HIV health. Several studies have shown lower

ART adherence in persons who perceived God as in control

of one’s health [32, 33]. In one cohort, those who regularly

attended religious services and who reported using prayer

and meditation to connect with God were also less adherent

to ART [33].

Further adding to the complexity of the relationship

between religion and spirituality and HIV health is the

view by some religions that the behaviors associated with

HIV acquisition are sinful and HIV is the punishment.

Those with HIV who belong to religions that hold such

beliefs (and are often internalized by the HIV positive

individual) may suffer worse HIV-related health outcomes

[2, 9, 34, 35]. In such cases, the religious stigmatization of

HIV is likely layered on other religiously stigmatized

characteristics associated with HIV such as route of HIV

transmission (i.e. same sex sexual behavior and intravenous

drug use) [7, 36]. This religiously introduced HIV-related

stigma may compromise successful adherence to ART

[36].

Our current findings, in the context of our previous

work, support the belief that church attendance and by

extension religion may relate to HIV in disparate ways and

within the same population. As explanation, our findings

may represent an evolving association between church

attendance and HIV within the same individual over time.

Perhaps, church attending MSM whose religion views HIV

and/or same sex behavior negatively may avoid HIV

screening to prevent their suffering from religious

stigmatization of HIV and/or same sex behavior resulting

in later presentation to care. Yet after diagnosis, as reli-

gious beliefs, religious affiliation, and level of religious

engagement evolve, these same individuals may find that

religion positively contributes to HIV health including HIV

viral load suppression [31]. As an alternate explanation, we

may have measured consistent relationships (both positive

and negative) between church attendance and HIV-health

within specific subgroups of our population over time.

Unfortunately, our study was too small to perform subset

analyses to look for such interactions. Future work will use

a combination of qualitative and quantitative methods to

test for these possible explanations.

Our work along with the work of others suggests that the

relationship one holds with his/her religion is likely com-

plex, person-specific, and potentially plastic. Open com-

munication between provider and patient about religious

involvement as well as religiously held beliefs about HIV

may lead to the provider’s better understanding of whether

religion could be a facilitator or barrier to HIV-health. This

may have particular relevance for practitioners who care

for persons with HIV in highly religious regions such as the

Southeastern US.

Our analysis also included other factors thought to

potentially influence HIV viremia. Consistent with previ-

ous reports, Black Americans had higher odds of viremia

than Caucasian Americans while initiation of ART and

more education associated with lower odds of viremia [26,

37–39]. Reduced viremia was observed among persons

with initial CD4? T lymphocyte counts between 200 and

350 cells/mm3. This likely reflects previous HIV treatment

guidelines that overlap with the study period and that

supported initiation of ART at a lower CD4? T lymphocyte

count than currently recommended [40]. We also observed

an association between viremia and HIV status disclosure.

Although further work is needed to understand the rela-

tionship between HIV disclosure and viral load suppres-

sion, our findings are congruent with other reports that

suggest that greater disclosure of HIV to supportive people

may be linked to better engagement in HIV care, retention

in care and receipt of ART [27, 41–44].

Our study has several limitations. Church attendance is a

rudimentary measure of the complex concepts of religion

and spirituality and caution is needed when interpreting our

findings. We did not have information about religious

affiliation, frequency of church attendance, or continuation

of church attendance after baseline. Nor were we able to

dissect whether religious community support and/or reli-

gious beliefs are responsible for the observed association.

Further, attending church regularly may reflect greater life

stability and organization, characteristics that also favor

medication adherence, rather than a positive coping

mechanism. Despite the limitations of this measure, asking

about church attendance early in a person’s care followed

by an exploration of the patient’s spiritual and religious

beliefs may have practical benefit for understanding pos-

sible facilitators and barriers to HIV health.

As a retrospective study, our findings do not establish a

causal relationship between independent variables and

viremia. Cross-sectional measures of viremia are well

established but are unlikely to fully capture viremia. Vir-

emia copy-years, a cumulative measure of viremia over

time, may provide a more accurate representation and

provide improved prognostic value [44]. This study was

designed to include only those patients who had a viral load

available at 12 months and does not address those who fell

out of care or those without a viral load available at

12 months.

Despite these limitations, our findings offer insight into

the relationship between church attendance and HIV vir-

emia at 12 months in a Southeastern US cohort. They

further expose the complex relationship that religion and
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spirituality have with HIV health and the need for further

investigation.
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