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Abstract

Purpose—Understanding how religion and spirituality influence health-related quality of life
(HRQoL) is important for developing holistic, patient-centered treatment. This study determined
distinct latent classes of religiousness/spirituality for adult persons living with HIV (PLWH) and
associations between latent class membership and HRQoL.

Methods—Baseline data was collected from 223 patients in the FAmily CEntered (FACE)
Advance Care Planning (ACP) clinical trial for PLWH. Patients completed the Brief
Multidimensional Measurement of Religiousness/Spirituality (BMMRS-adapted), Patient Health
Questionnaire (PHQ-9), Medical Outcome Study-HIV Survey (MOS-HIV) and the Palliative care
Outcome Scale (POS). The optimal number of latent classes was determined by comparing K-
Class model with (K-1)-Class model iteratively. The relationship between latent class membership,
HRQoL and demographic characteristics was assessed.

Results—Patients were 56.1% male, 86.1% Black/African American, aged 22-77 (Mean=50.83).
75.3% were Christian. LCA identified three classes: traditionally religious (35%), privately
religious (47.1%), and spiritual but not religious (17.9%). MOS-HIV mental health (p < 0.001),
MOS-HIV quality of life (p= 0.014) and MOS-HIV health transition (p= 0.016) scores were
significantly higher among patients who were traditionally religious. These patients were more
likely to be 40+ years and Black. Patients in the privately religious group had the lowest levels of
mental health and HRQoL.

Conclusions—Understanding how religiousness and spirituality influence HRQoL can help the
medical community develop holistic, patient-centered and culturally-sensitive interventions that
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could improve outcomes for PLWH and potentially mitigate the impact of health disparities within
the Black and LGBTQ communities.
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Introduction

Religion and spirituality affect attitudes and preferences for medical treatment and palliative
care (Koenig & Davies, 2003; Mazanec & Tyler, 2003; Saguil & Phelps, 2012; Lyon et al.,
2019). Although similar, religion and spirituality are distinct concepts (Saguil & Phelps,
2012; Hill & Pargament, 2003). As defined by the 2009 Spiritual Care Consensus
Conference (Puchalski et al., 2009), spirituality is concerned with the transcendent,
addressing ultimate questions about life’s meaning and purpose. Religion is a spirituality
shared by a group of people, often with a common set of beliefs and practices (Puchalski et
al., 2009).

Spirituality and religion impact health behaviors and outcomes among persons living with
HIV (PLWH) (Dalmida, Koenig, Holstad, & Thomas, 2015; Doolittle, Justice, & Fiellin,
2018; Ironson, Kremer, & Lucette, 2016; Kremer et al., 2015; Trevino et al., 2010; Oji et al.,
2017; Lee, Nezu, & Nezu, 2014). In PLWH, higher levels of spirituality are positively
associated with overall well-being, medication adherence and slowed disease progression
(Oji et al., 2017; Kremer & Ironson, 2014; Pargament, Koenig, Tarakeshwar, & Hahn, 2001;
Tuck, McCain, & Elswick, 2001; Cotton et al., 2006; Ironson, Stuetzle, & Fletcher, 2006; Yi
et al., 2006; Koenig, 2008; Koenig, Pargament, & Nielsen, 1998). A sense of peace and faith
in God is associated with longer survival for PLWH (Ironson et al., 2006; Ironson et al.,
2002). The FAmily CEntered (FACE) Advance Care Planning research demonstrated
spirituality, specifically a sense of meaning and purpose, was associated with decreased
depression and anxiety for adolescents living with HIV (Lyon et al., 2014) and that higher
religiousness/spirituality increased the likelihood to want to continue intensive treatment at
end-of-life (Lyon et al., 2019).

PLWH can engage in both positive and negative religious coping: the view of God as
benevolent and forgiving, “God has not abandoned me because of my HIV”, versus
punishing and judgmental, “God has abandoned me because of my HIV” (Ironson et al.,
2011). Transactional Stress and Coping Theory suggests positive coping facilitates cognitive
reappraisals to support positive psychological states, in this case overcoming spiritual guilt
and HIV-related shame (Ironson et al., 2016; Folkman, 1997). Promoting positive religious
coping may be relevant to treatment, as it predicts survival rate of PLWH over 17 years
independent of medication adherence, substance use and social support (Folkman, 1997).
Negative religious coping, on the other hand, is associated with emotional distress and is a
robust predictor of decline in health status (Kremer et al., 2015; Lee et al., 2014; Pargament
etal., 2001; Fitchett et al., 2004). For example, the belief that “HIV is a punishment from
God” predicts disease progression in adults, controlling for confounders (Ironson et al.,
2011). Effect sizes were greater than those for depression. Adolescents in the FACE study
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who held the religious belief that “HIV is a punishment from God” were less medication
adherent (p=0.04), less spiritual (p= 0.05) and were more likely to be behavioral rather
than perinatally infected (Lyon et al., 2014; Lyon et al., 2011). This belief was not associated
with end-of-life treatment preferences (Lyon et al., 2019).

An innovative method to further investigate the relationship between religion/spirituality and
health in PLWH is latent class analysis (LCA). LCA is a statistical method that is used to
organize multiple dimensions of outcome measures such that individuals in each latent class
share common outcome patterns. LCA can be thought of as a “person-centered” approach to
creating empirically-derived typologies. Furthermore, unlike the traditional clustering
techniques such as cluster analysis or k-means clustering, LCA is model-based and permits a
mathematical evaluation of how well a proposed LCA model represents the data. There is
limited information about latent class membership of religion/spirituality for PLWH in the
United States. One study of non-HIV positive adolescents identified five distinct religious/
spiritual classes and their relationship to sociodemographic variables: girls were more likely
to be religious and African-Americans were less likely to be Atheist (Pearce, Foster, &
Halliday-Hardie, 2013). In a study conducted by Lyon and colleagues, the authors identified
four distinct latent classes of religiousness/spirituality for adolescents living with HIV using
the Brief Multidimensional Measurement of Religiousness/Spirituality (BMMRS): highest
religiousness/spirituality, attending religious services only, religious experiences without
attending services, and lowest religiousness/spirituality (2016). Social quality of life was
highest among the group with the highest religiousness/spirituality, suggesting attending
religious services is a valuable source of social support (Lyon et al., 2016). However,
emotional quality of life was higher in the lowest overall religiousness/spirituality group,
supporting findings from a previous latent class analysis that low spirituality scores on the
BMMRS were associated with lower depression (Barton & Miller, 2015). These findings
demonstrate that religion/spirituality can be either protective or detrimental for health.
Differences may be accounted for by the type of religious coping a patient uses (Ironside et
al., 2011).

Determining how aspects of spirituality and religion influence health behavior and outcomes
is important for developing holistic, patient-centered treatment. Within both primary and
palliative care settings patients want to address spirituality as part of treatment: studies found
33% of outpatients in primary care clinics and 77% of inpatients in palliative care want to
talk to their physician about religious beliefs (MacLean et al., 2003; King & Bushwick,
1994). If they became gravely ill, 94% of outpatients at a pulmonary clinic and 70% in a
primary care clinic would want to discuss religious/spiritual beliefs with physicians
(MacLean et al., 2003; Ehman, Ott, & Short, 1999). In a study with adolescents (N = 45),
53% of whom were living with HIV and 80% of whom were African-American, only 9%
had ever been asked by their doctor about their spiritual/religious beliefs (Bernstein,
D’Angelo, & Lyon, 2013). However, most teens wanted their provider to ask them about
their spiritual beliefs, especially when dealing with death/dying or chronic illness (67%).
Those with HIV were more likely to endorse wanting their doctors to pray with them (42%
vs. 15%). These findings demonstrate circumstances in which healthcare providers should
consider discussing religious/spiritual beliefs with patients.
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Objective & Hypotheses

Methods

This study investigated how spirituality and religion influenced health-related quality of life
(HRQoL) outcomes among PLWH in a cultural minority group. Building off of previous
research in an adolescent sample (Lyon et al., 2016), the purpose of this study was to
determine whether distinct latent classes of religiousness/spirituality exist for adult PLWH,
and if so, is latent class membership associated with HRQoL or sociodemographic variables.
This study asked two questions: (1) Do different classes of religiousness/spirituality exist for
adult PLWH? (2) If classes of religiousness/spirituality exist, is the class membership
associated with HRQoL or sociodemographic variables?

Study Design & Participants

The FACE ACP clinical trial for HIV positive adults was approved by the Institutional
Review Board at Children’s National (coordinating center) and the participating study sites.
This was a palliative care clinical trial that recruited HIV positive adults who were 21 years
or older from five urban, hospital-based outpatient clinics in Washington, DC. Participants
selected surrogates as their health care agents, who were adults 18 years or older. We
initially recruited individuals based on the following criteria: (1) detectable viral load on two
occasions over a 12-month period, (2) a CD4 count (<200), (3) current opportunistic
infection, (4) HIV infected with a co-morbidity that may significantly limit life expectancy,
including malignancy, cirrhasis, cardiomyopathy, end stage renal/kidney or liver disease,
diabetes or HIV Associated Neuropathy, or (5) in/outpatients with AIDS receiving dialysis.
The inclusion criteria were broadened in Year 3 of the study to increase enrollment to
include all persons 21 years or older ever diagnosed with HIV at any age. This change in
inclusion criteria is consistent with the consensus definition of advance care planning as
appropriate for any age and any stage of health in understanding and sharing their personal
values, life goals and preferences regarding future medical care (Sudore et al., 2017).

Further inclusion criteria required that both patients and surrogates knew of and were willing
to discuss the patient’s HIV diagnosis. Exclusion criteria included signs of HIV dementia,
homicidality, suicidality, or psychosis, as determined during screening by trained study staff.
We also excluded patients who did not have a surrogate decision-maker willing to
participate. There were 868 patients assessed for eligibility. 645 individuals were excluded:
192 did not meet initial inclusion criteria, 107 could not identify a surrogate decision-maker,
14 were screening failures (were suicidal, homicidal or psychotic), and 453 declined to
participate with the most common reasons being time issues (N = 85) or did not want to talk
about ACP (N = 24). Data were not available for all who declined. 223 eligible and enrolled
patient/family dyads were randomized. Further details about the study design and
methodology are published elsewhere (Kimmel, Wang, Scott, Briggs & Lyon, 2015).

Trained study staff conducted screening and informed written consent with both the patient
and the surrogate. Following consent, study staff collected baseline data from 223 patient-
surrogate dyads in the FACE ACP trial. A trained research assistant verbally administered
questionnaires to participants and recorded answers on the standardized paper forms.
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Patients and surrogates met with the research assistant independently. Data were later
entered into the secure online database REDCap by study staff. Administration of baseline
questionnaires occurred before randomization, so all participants completed these surveys
regardless of group assignment. Participants were given monetary compensation to complete
15 baseline questionnaires in the course of 60 minutes. Four of the baseline questionnaires
administered by the research assistants were the Brief Multidimensional Measurement of
Religiousness/Spirituality (BMMRS-adapted), the Patient Health Questionnaire (PHQ-9),
the Medical Outcome Study-HIV Survey (MOS-HIV) and the Palliative care Outcome Scale
(POS).

Quiality of Life—The MOS-HIV is a comprehensive measure of HRQoL in the past month
used with PLWH. The questionnaire consists of 35-items comprising eleven dimensions:
general health perceptions, pain, physical functioning, role functioning, social functioning,
cognitive functioning, mental health, energy, health distress, QoL and health transition (Wu
etal., 1991; Revicki, Sorensen, & Wu, 1998; Wu, Revicki, Jacobson, & Malitz, 1997). Each
subscale can be scored from 0-100, with a higher score representing better health. Strengths
of the MOS-HIV include that it is internally consistent (a == 0.70), has good reliability and
has good validity- especially when used with African-Americans and individuals with low
socioeconomic status (Wu et al., 1997; Henderson et al., 2010). In this analysis, we analyzed
latent class membership in relationship to five dimensions of the MOS-HIV that showed
significance in a previous study (Lyon et al., 2014). See Tables 2 and 6 for details.

The POS assesses the physical, psychological, psychosocial, emotional, practical and
spiritual needs of palliative care patients in the past three days (Aspinal et al., 2002). All 10
POS questions are scored using a 0—4 Likert scale, which can be summed to create a total
score between 0—40. A higher score indicates worse health. Advantages of the POS include
good construct validity [35]. Validation research demonstrated adequate internal consistency,
a = 0.65 (Hearn & Higginson, 1999).

Mental Health—The PHQ-9 is a self-administered version of the PRIME-MD diagnostic
instrument for mental health conditions (Kroenke, Spitzer, & Williams, 2001). This
questionnaire assesses a person’s mental health for the past two weeks by asking about each
of the 9 DSM-1V criteria for depression. Answers range from 0 (not at all) - 3 (nearly every
day). The total score ranges from 0-27, with a higher score indicating worse depressive
symptoms. The PHQ-9 is a reliable and valid measure of both depression and depression
severity, demonstrating internal consistency (a = 0.83 —0.92), convergent and discriminant
validity, responsiveness to change, and appropriateness with PLWH (Kroenke et al., 2001;
Cameron, Crawford, Lawton, & Reid, 2008; Titov et al., 2011; Simoni et al., 2011).

Religious Coping—The BMMRS-adapted (Fetzer Institute, 1999) is a 36-item survey
developed to assess health-relevant domains of religiousness and spirituality. It includes 12
domains: daily spiritual experiences, meaning, values, beliefs, forgiveness, private religious
practices, religious/spiritual coping, religious support, religious/spiritual history,
commitment, organizational religiousness and religious preference. No total score is
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calculated. Investigators pre-select items, domains, or factors for analysis. Reliability (a = =
0.70) and validity are well-established (Harris, Holder, Kulig, Schrier, & Knight, 2007;
Cotton, McGrady, & Rosenthal, 2010; Masters et al., 2009). In the current study, five items
from the BMMRS-adapted were selected prior to the analysis, based on our previous
research indicating that only five items were statistically significantly correlated with
outcomes of interest (Lyon et al., 2014). These items were drawn from the subscales (1)
Daily Spiritual Experiences (I feel God’s presence from ‘0 = Never’ to ‘5 = Many times a
day); (2) Private Religious Practices (How often do you pray privately...at times when you
are not attending functions of a religiously based group? From ‘0 = Never’ to ‘7 = More than
once a day”); (3) Organizational Religiousness (How often do you go to religious services?
From ‘0 = Never’ to ‘5 = Many times a day’); (4) Religious Identity (To what extent do you
consider yourself a religious person? From ‘0 = Not at all religious’ to ‘3 = Very religious’);
and (5) Spiritual Identity (To what extent do you consider yourself a spiritual person? From
‘0 = Not at all spiritual’ to ‘3 = Very spiritual’). Religiousness/spirituality was operationally
defined as higher scores on each these five items. That is, all the five items were recoded as
dichotomous measures. For example, Private Religious Practice was recoded as a 1: daily
prayer, 0: less than daily prayer; Daily Spiritual Experiences was recoded as 1: everyday or
more, 0: less than everyday; Organizational Religiousness was recoded as 1: every week or
more, 0: less than every week; Religious Identity was recoded as 1: moderately or very
religious, 0: slightly or not religious; Spiritual Identity was recoded as 1: moderately or very
spiritual, 0: slightly or not spiritual.

Analysis Plan

The data for this analysis comes from the baseline visit of the FACE clinical trial for adult
PLWH. Descriptive statistics summarized demographic and clinical characteristics of
patients only (not surrogates). The primary goal of this study is to apply the LCA (Clogg,
1995; Collins & Lanza, 2010; McCutcheon, 1987, Muthén, 2002) to identify unobserved
latent classes/groups of patients living with HIV with respect to their religiousness/
spirituality measures. The second goal was to assess the relationship of the latent class
membership with sociodemographic characteristics and HRQoL, controlling for covariates.

We fit a series of LCA models with increasing number of latent classes and determined the
optimal number of latent classes by comparing K-Class model with (K-1)-Class model
iteratively. We used Bayesian Information Criterion (BIC), Akaike Information Criterion
(AIC), Lo-Mendel-Rubin likelihood ratio (LMR LR), the adjusted LMR LR (ALMR LR)
test, and the bootstrap likelihood ratio test (BLRT) for model comparisons. Once the number
of latent classes was identified, we classified individuals into their most likely latent classes
on the basis of their most likely latent class membership. We assessed the quality of class
membership classification via classification probabilities for the most likely latent class
membership and the entropy statistic. Next, we classified individuals into appropriate latent
classes based on their largest posterior probabilities. We assessed the prevalence rates of the
latent classes and the conditional response probabilities of stronger religiousness/spirituality
belief measures in each latent class. We defined the classes based on the conditional
probabilities of the religiousness/spirituality measures in each class.
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Finally, we examined the relationships of the latent class membership with HRQoL and
demographic characteristics. To take into account the often inevitable measurement errors in
the estimated latent class membership, we applied the 3-step approach (Vermunt, 2010;
Asparouhov & Muthén, 2012) to examine the relationships of the latent class membership
with the HRQoL and demographics using Mplus 8.2.

Demographics

Although the FACE clinical trial was a dyadic study, for this specific analysis we analyzed
results from patients only to assess religious/spiritual aspects of adult PLWH. Surrogate data
is not included in this analysis. Patients (N = 223) were 56.1% male, 86.1% Black/African
American, aged 22-77 (Mean = 50.83, SD = +/- 12.33). Most patients said their religious
affiliation was Christian (N = 168, 75.3%), with 2.2% (N = 5) specifically stating an African
Christian affiliation, 29.6% (N = 66) a Baptist affiliation and 7.6% (N = 17) a Catholic
affiliation. Additional participant demographics are reported in Table 1.

Descriptive Statistics of HRQoL

In this sample, average POS and PHQ-9 scores were low, 7.1 (SD = +/-5.8) and 3.9 (SD =
+/- 4.6) respectively, indicating better health. The mean scores for all five MOS-HIV
dimensions were between 57.7 — 80.6, indicating better health. See Table 2 for more details.

Latent Class Analysis

Model fit indices/statistics for different LCA models are shown in Table 3. Results show that
this population is not homogeneous with respect to religiousness/spirituality. The single-
class model has the largest information criterion indices and the p-values of all the statistical
tests in the 2-class model are <0.05, indicating that the single-class model was rejected and a
model with at least 2 latent classes is in favor. The 3-class model fits data better than the 2 or
4-class model because (1) its information criterion indices are smaller; (2) the LMR LR,
ALMR LR, and BLRT tests are all statistically significant for rejecting the 2-class model;
and (3) the LMR LR, ALMR LR, and BLRT tests are all statistically insignificant for the 4-
class model, indicating that the 3-class model can’t be rejected. Thus, we favor the 3-Class
model.

The classification probabilities for the most likely latent class membership are shown in
Table 4. that are all higher than the cutoff point of 0.70 (Nagin, 2005), indicating good
quality of class classification.

The class prevalence rates are also shown in Table 4: 35.0% (N = 78) of the sample were
classified into Class 1, 47.1% (N = 105) into Class 2, and 17.9% (N = 40) into Class 3. The
classes are defined based on the conditional response probabilities (see Figure 1). We define
Class 1 as traditional: highest overall religiousness/spirituality because the conditional
probabilities are very high for all the five religious/spiritual items (i.e., prayed daily, felt
God’s presence, attended weekly religious services, and identified themselves as religious
and spiritual).
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Class 2 was defined as privately religious: religious experiences without attending services
regularly. Patients in this class were less likely than those in Class 1 to pray daily, experience
God’s presence, attend weekly religious services, or identify as religious or spiritual.

Class 3 was defined as spiritual but not religious because patients in this class were the least
likely to report praying daily, were very unlikely to feel God’s presence or attend weekly
religious, had 0.00 probability of identifying as religious but a 0.35 probability of
identifying as spiritual.

Class Relationship Between Latent Class, Demographics and HRQoL

Examining the latent class membership by demographics, patients who were Black were
more likely to be in Class 1 (OR = 10.55, 95% CI: 1.31 to 84.90) or Class 2 (OR = 5.55,
95% CI: 1.44 to 21.36) than in Class 3, meaning they were more likely to be traditionally or
privately religious (Table 5). Adults and older adults ages 4077 were also more likely to be
in Class 1 (Table 5). There is no significant relationship of gender, marital status or sexual
orientation with religious latent classes (Table 5).

The relationships of latent class membership with the HRQoL measures are shown in Table
6. MOS-HIV mental health (p < 0.001), MOS-HIV quality of life (0= 0.014) and MOS-HIV
health transition (p= 0.016) scores significantly varied across the three latent religiousness/
spirituality classes. POS total score, PHQ-9 total score, MOS-HIV general health
perceptions and MOS-HIV health distress were not significantly correlated with the latent
classes (Table 6). Compared to the other two groups, significantly higher levels of mental
health, HRQoL and health transition (health improvement over the past four weeks) were
found among patients who identified as traditionally religious (Class 1). Patients in Class 2,
privately religious, had the lowest levels of mental health and HRQoL.

Discussion

This study explored religiousness and spirituality among PLWH and the effects on HRQoL.
Three unobserved distinct latent classes were identified: Traditional- highest overall
religiousness/spirituality (Class 1); Privately religious- identifies as religious, engages in
religious activities at home but doesn’t attend service on a regular basis (Class 2); and
Spiritual but not religious-more likely to identify as spiritual but not involved in organized
religion, has the lowest overall religiousness/spirituality (Class 3).

The group comprising the highest overall religiousness/spirituality, Class 1, consisted of
35% of PLWH. They were more likely to attend weekly religious services, to pray daily, to
feel God’s presence, and identify as religious and spiritual. Results suggest race plays a role
in the likelihood of being traditionally religious, as Black patients were more likely to be in
this group. This is relevant because the Black community faces health disparities that may be
mitigated by incorporating or encouraging religion/spirituality as a part of treatment. Since
religiousness/spirituality has been shown to improve emotional health and slow the
progression of HIV, developing culturally-sensitive interventions for this population could
improve treatment satisfaction and outcomes (Qji et al., 2017; Kremer & Ironson, 2014;
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Pargament et al., 2001; Tuck et al., 2001; Cotton et al., 2006; Ironson et al., 2006; Yi et al,
2006; Koenig, 2008; Koenig et al., 1998; Ironson et al., 2002; Lyon et al., 2014).

Results of this analysis also suggest older age plays a role in the likelihood of being
traditionally religious (Class 1). Perhaps these individuals had more time to explore the
meaning and purpose of life, create an established sense of identity and feel comfortable
joining a religious community. Younger adults, <39 years, may still be forming their
religious/spiritual identity and therefore less likely to be in Class 1. This theory is supported
by previous work that found the youngest individuals had the lowest overall religiousness/
spirituality (Cobb, Kor, & Miller, 2015).

47.1% of PLWH, Class 2, were privately religious. Despite not attending regular religious
services, they often prayed privately, experienced God’s presence, and thought of themselves
as somewhat religious and spiritual. Results suggest these individuals developed an internal,
as opposed to external, locus of religious self-identity. They may be comfortable in their
religion/spirituality and do not feel the need to join an organized community. Alternatively,
these individuals may not feel accepted by religious communities. HIV-related stigma,
defined by UNAIDS as a “social process of evaluation that reinforces negative thoughts
about persons living with HIV and AIDS” is described as one of the greatest barriers to
prevention and treatment (Piot, 2000; Brooks, Etzel, Hinojos, Henry, & Perez, 2005). There
is still stigma regarding HIV, which includes negative beliefs such as “HIV is a punishment
from God” and “God has abandoned me because of my HIV” (Kremer et al., 2015; Lee et
al., 2014; Pargament et al., 2001; Lyon et al., 2011; Ironson et al., 2011; Fitchett et al.,
2004). Perhaps individuals in Class 2 avoid social settings such as religious services as a
way to avoid prejudice and discrimination (Brooks et al., 2005). This finding may also be
related to sexuality. In particular, members of the LGBTQ community face further
discrimination within their (religious) communities (Brooks et al., 2005). Future research
should investigate if LGBTQ members living with HIV do not attend religious services due
to fear of judgment and, if so, does minority sexual orientation play a role.

17.9% of PLWH were in Class 3, the lowest overall religiousness/spirituality. Although they
did not attend religious services, pray privately, feel God’s presence, or consider themselves
as religious, they sometimes identified as spiritual. This is consistent with previous findings
that individuals who consider themselves spiritual are less likely to identify as religious
(Saguil & Phelps, 2012; Astin et al., 2005; Walker et al., 2007; Koenig, 2018). Despite
having feelings concerned with life’s meaning and purpose, this group was not associated
with organized religion (Puchalski et al., 2009). This group had significantly higher levels of
mental health and quality of life as compared to Class 2, suggesting there is a benefit to
identifying as spiritual even if an individual is not traditionally religious and does not receive
the social support associated with attendance at religious services.

Three of the seven dimensions of HRQoL that were assessed were significantly higher
among Class 1, the traditionally religious group. The high level of religiousness/spirituality
in Class 1 was associated with increased HRQoL, mental health and improvement of health
status over the past month. This finding supports previous research that spirituality is
associated with higher well-being, slowed disease progression and decreased anxiety (Oji et
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al., 2017; Kremer & lronson, 2014; Pargament et al., 2001; Tuck et al., 2001; Cotton et al.,
2006; Ironson et al., 2006; Yi et al., 2006; Koenig, 2008; Koenig et al., 1998; Lyon et al.,
2014). Being committed to a religious group may provide social support, a firm sense of
identity/community, and a way to cope with stressors (Saguil & Phelps, 2012; Folkman,
1997). Patients in Class 2, privately religious, had the lowest levels of mental health and
quality of life. Previous research has demonstrated that low HRQoL is not due to being
privately religious; instead because of their low HRQoL these patients have turned to
religion to deal with challenges, derive meaning and hope (Koenig, 2018). The fact that
these patients did not turn to organized religious communities could indicate that this group
felt stigmatized by and isolated from (religious) communities.

The majority of patients in this study, 75.3% (N = 168) identified with some sect of
Christianity. Future research may consider if latent class membership is determined by
membership of a specific church or religion, such as Christianity vs. Judaism vs. Islam.

Earlier FACE research using a 4-latent class model found higher levels of emotional well-
being, as measured by the Pediatric Quality of Life Inventory 4.0 (PedsQL) (Varni,
Burwinkle, Seid, & Skarr, 2003), among young perinatally infected adolescents who
attended religious services but did not pray privately, feel God’s presence, or identify as
religious/spiritual (Lyon, Kimmel, Cheng, & Wang, 2016). This profile represented 11% of
the sample. This adolescent subpopulation may represent a more secular, but compliant
group who received the social support of attending services without necessarily accepting
religious or spiritual beliefs. Adolescents may have attended religious services due to
parental influence (Francis & Casson, 2019; Francis, Penny & Powell, 2018). There was no
latent class with this profile in the adult sample, perhaps because adults are less likely to live
at home and feel obligated to their parents to attend religious services (Francis et al., 2018).
This developmental difference could explain why the adult sample had a 3-latent class
model, because this ‘parental influence/attends religious services only’ latent class did not
exist. Assuming the latent class structure is due to differing developmental stages, then it is
possible the relationship between psychological outcomes and the latent classes may also be
due to developmental differences. This may account for the finding that emotional well-
being was not significantly related to any of the adult latent classes while it was related to
the “parental influence/attends religious services only” adolescent latent class. Additionally,
it is possible that these findings are due to using different measures of emotional well-being.
The Patient Health Questionnaire (PHQ-9) used in the adult sample assesses depression
severity (Pratt, Lamson, Swanson, Lazorick, & Collier, 2012). The PedsQL used in the
adolescent sample assesses physical, emotional, social and school functioning (Pratt et al.,
2012). While depression has been shown to influence HRQoL in PLWH, depression and
HRQoL are different psychological outcomes (Jia et al., 2004). Lastly, estimated class
classification varies between populations because the distributions of responses to questions
vary between the two samples.

Limitations and Future Research

Limitations of this study include a cross-sectional analysis, possible selection bias,
information bias, confounding, and lack of generalizability beyond an urban population of
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primarily Black and African-American PLWH receiving HIV medical care in Washington,
DC. Data for the study relied exclusively on self-report, collected in an outpatient hospital
setting; therefore, scores may represent individual self-representational biases and also may
be affected by measuring religiousness/spirituality in a secular setting.

A limitation of this study is that we do not know if the race effect of the LCA is specific to
individual spirituality or an increased availability of social support via the church. Social
support is beneficial to dealing with health issues (Holt-Lunstad, Smith, & Layton, 2010);
perhaps if church attendance and social interactions play a more important role in the lives
of Black participants than non-Black participants, this race difference may be due to a higher
amount of social support than religious/spiritual beliefs. Furthermore, we did not ask
participants if their churches or religious communities were LQBTQ-friendly.

We did not assess use of psychotherapy or social support outside of the church, which may
have influenced health outcomes. Additionally, traits of introversion and extroversion as
related to attendance of religious services was not addressed. Lastly, we do not have
information about whether or not members of any latent classes were spiritual/religious
before HIV diagnosis. Future researchers may consider studying changes in spiritual/
religious beliefs overtime in relation to health status and illness progression or the
relationship between positive/negative religious coping and latent class membership.
Additionally, future research in this area could address spiritual/religious beliefs that are
harmful to individual or public health, allowing for intervention in a culturally-sensitive
manner (Hills et al., 2005). Yarhouse and Tan (2005) provide suggestions for addressing
such conflicts, specifically when they relate to sexual identify. They identified possible
interventions as follows: (1) Discussion about spiritual/religious beliefs in relation to the
patient’s identity (LGBTQ, PLWH) to facilitate reflection within a safe therapeutic context;
(2) Permission to explore negative emotions about God and acknowledgment that many
people share this experience, to normalize their feelings and reduce shame; (3) Emphasize
ways in which the religion promotes love and acceptance, in the context of individual or
family therapy. Additionally, researchers and clinicians could capitalize on spiritual beliefs
that improve health by incorporating them into current treatment programs, such as spiritual
or religious prayer, meditation, reading of spiritual/religious texts, and attendance of
community events (Saguil & Phelps, 2012; Yarhouse & Tan, 2005). Healthcare professionals
must take care not to impose their individual beliefs on patients or let their beliefs influence
their bed-side manner. As identified by Yarhouse and Tan (2005), a useful clinical approach
is to learn about religious beliefs that may be impacting health, point out possible areas of
tension between beliefs and other spiritual/religious values like love and acceptance, and
further explore the topic within the therapeutic context if needed.

Conclusions

Latent class analysis of religiousness/spirituality identified three classes among PLWH.
Compared to the other two groups, higher levels of emotional and physical well-being were
found among patients who regularly attended religious services, prayed daily, felt God’s
presence, and identified as religious and spiritual. These patients were more likely to be 40+
years and Black. The lowest levels of mental health and HRQoL were found among patients
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in the privately religious group, which comprised 47.1% of the sample. This group was more
likely to be Black and potentially felt stigmatized by and ostracized from their religious
communities.

Religion and spirituality affect attitudes and preferences for medical treatment and palliative
care (Koenig et al., 2003; Mazanec & Tyler, 2003; Saguil & Phelps, 2012; Lyon et al.,
2019). Spirituality may help PLWH address questions related to meaning and purpose,
including life beyond death. Organized religion provides a sense of community and social
support, so long as PLWH feel welcomed instead of stigmatized. Understanding how
religiousness/spirituality influences HRQoL can help the medical community develop
holistic, patient-centered and culturally-sensitive interventions that could improve outcomes
for PLWH and potentially mitigate the impact of health disparities within the Black and
LGBTQ communities.
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Fig 1.

Patterns of religiousness and spirituality estimated from the 3-class LCA model.

Note. The classification of latent classes that Mplus uses for plotting is based on estimated
posterior probabilities that is slightly different from that based on the most likely latent class
membership.
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Table 1.
Patient Demographics (N=223)

Variable N (%)
Patient Gender
Male 125 (56.1)
Female 94 (42.2)
Transgender 4(1.8)

Patient Race

Non-Black 25(11.2)

Black 192 (86.1)

Declined 6 (2.7)
Patient Age

Young Adult (22-39) 44 (19.7)

Adult (40-60) 128 (57.4)

Oldest Adults (61-77) 51 (22.9)

Marital Status
Married or Living together 60 (26.9)
Single, Separated, Divorced and Widowed 163 (73.1)

Sexual Orientation

Heterosexual 148 (66.4)
Non-Heterosexual 75 (33.6)
Patient Religion
Agnostic 2(0.9)
Atheist 3(1.3)
Buddhist 1(0.5)
Muslim 5(2.2)
Jewish 2(0.9)
Religious, non-specific 15 (6.7)
No religion 11 (4.9)
Christian? 168 (75.3)
African Christian 5(2.2)
Baptist 66 (29.6)
Catholic 17 (7.6)
Pentacostal 8(3.6)
Non-specific 53 (23.8)
Spiritual, not religious 7(.1)
Otherb 6@7)

a’Other Christian religions included Adventist (N = 2), Apostolic (N = 2), Assembly of God (N = 1), Episcopalian (N = 2), Jehovah’s Witness (N =
3), Methodist (N = 4), Preshyterian (N = 1), and Protestant (N = 4)

b’Santa Maria, Wicca, Freedom, Holiness, IFA, PBTLDMT
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Table 2.
Descriptive Statistics (N=223)
Variable Mean (SD) Cronbach’s Note
Alpha
POS total score (10 items) 7.1(5.8) 0.71 Full range: 0-40. The higher score, the worse health.
PHQ-9 score (9 items) 3.9 (4.6) 0.84 Full range: 0-27. The higher score, the higher depression.
MOS-HIV general health Full range: 0-100. The higher score, the higher personal health.
perceptions (5 items) 57.7(213) 0.83
MOS-HIV mental health (5 items) Full range: 0-100. The higher score, the higher feelings of calm,
778 (185) 0.78 peace and happiness.
MOS-HIV health distress (5 items) 80.6 (24.7) 088 Full range: 0-100. The higher score, the less feeling despair,

MOS-HIV quality of life (1 item) 72.1(22.3)

MOS-HIV health transition (1 item) 69.4 (24.8)

discouraged and afraid due to health.
Full range: 0-100. The higher score, the higher quality of life.

Full range: 0-100. The higher score, the greater improvement in
health over the past 4 weeks.

a’POS: Patient Outcomes Scale for over past 3 days. PHQ-9: Patient Health Questionnaire for over the last 2 weeks. MOS-HIV: Medical Outcome

Study-HIV Health Survey for during past 4 weeks.
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Table 3.
Latent Class Model Fit Comparison (N=223)
Model AIC BIC aBIC LMR LR P-value ALMRLR P-value BLRT P-value
1-Class 1374.60 1391.63 1375.79 - - -
2-Class 1242.73 1280.21 1245.35 <0.0001 <0.0001 <0.0001
3-Class 1211.48 123533 1213.15 <0.0001 <0.0001 <0.0001
4-Class 1234.40 1312.76 1239.87 0.1530 0.1632 0.2650

Page 20

a'AIC: Akaike Information Criterion. BIC: Bayesian Information Criterion. aBIC: Adjusted BIC. LMR LR: Vuong-Lo-Mendell-Rubin Likelihood

Ratio Test. ALMRLR: Lo-Mendell-Rubin Adjusted LMR Test. BLRT: Parametric Bootstrapped Likelihood Ratio Test. - : Not applicable.
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Table 4.
Quality of classification: 3-Class LCA (N=223)

Latent Class Most Likely Latent Class Membership
1 2 3

1 (N=78, 35.0%) 0.963 0.037 0.000

2 (N=105, 47.1%)  0.015 0.966 0.019

3 (N=40, 17.9%) 0.000 0.015 0.985

Entropy = 0.702
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Table 5.

Selected results of 3-step LCA model: Effects of demographics on latent class membership (N:217‘a)

Latent Class

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Demographic

Class 1
OR (95% CI)

Class 2
OR (95% CI)

Class 3

Race
Non-Black
Black
Age
Young Adult (22-39)
Adult (40-60)

Oldest Adults (61-77)

Gender
Female, Transgender
Male
Marital Status
Single, Separated, Divorced, or Widowed
Married or Living together
Sexual Orientation
Non-Heterosexual

Heterosexual

1055 (1.31, 84.90)*  5.55 (1.44, 21.36) *

6.43 (1.56, 26.47) "

11.16 (2.00, 62.24) *

0.30 (0.08, 1.19)

0.79 (0.23, 2.71)

1.62 (0.38, 6.89)

2.91(0.95, 8.92)

1.64 (0.31, 8.76)

1.70 (0.46, 6.26)

0.69 (0.22, 2.16)

1.51 (0.40, 5.70)

a: . . .
6 patients with declined race were excluded.

-"Reference group.

OR'bdds ratio.

"Significant level of 0.05.
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Table 6.
Selected results of 3-step LCA model: The relationship between QOL outcomes and Religious latent class
membership
MOS-HIV MOS-HIV MOS-HIV MOS-HIV MOS-HIV
POS PHQ-9 General Health Mental Health Quiality of Health
Religious LCA Perception Health Distress Life Transition
model
Mean Mean (SE) Mean (SE) Mean (SE) Mean (SE) Mean (SE) Mean (SE)
(SE)
Class 1 6.5 (0.9) 3.0 (0.5) 61.1(3.9) 85.6 (2.0) 82.9 (3.4) 78.8 (2.7) 77.2 (4.0)
Class 2 7.2(0.7) 47 (0.5) 56.6 (3.1) 729 (2.2) 77.6 (2.9) 67.3 (2.5) 67.6 (2.6)
Class 3 8.1(1.0) 3.6 (0.8) 54.0 (5.6) 77.0 (3.7) 85.0 (3.9) 73.7 (6.5) 59.1 (5.1)
P-value$ 0.478 0.092 0.520 <0.001 0.358 0.014 0.016
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