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BACKGROUND: Most studies on religion/spirituality

predicting health outcomes have been limited to church

attendance as a predictor and have focused on healthy

people. However, confronting a major medical crisis

may be a time when people turn to the sacred.

OBJECTIVE: The purpose of this study was to deter-

mine the extent to which changes in spirituality/reli-

giousness occur after HIV diagnosis and whether

changes predict disease progression.

DESIGN/PARTICIPANTS: This longitudinal study

examined the relationship between changes in spiritu-

ality/religiousness from before with after the diagnosis

of HIV, and disease progression (CD4 and viral load

[VL] every 6 months) over 4 years in 100 people with

HIV. Measures included change in religiousness/

spirituality after diagnosis of HIV, religiousness/

spirituality at various times in one’s life, church attend-

ance, depression, hopelessness, optimism, coping

(avoidant, proactive), social support, CD4/VL, and

health behaviors.

RESULTS: Forty-five percent of the sample showed an

increase in religiousness/spirituality after the diagno-

sis of HIV, 42% remained the same, and 13% de-

creased. People reporting an increase in spirituality/

religiousness after the diagnosis had significantly

greater preservation of CD4 cells over the 4-year

period, as well as significantly better control of VL.

Results were independent of (i.e., held even after

controlling for) church attendance and initial disease

status (CD4/VL), medication at every time point, age,

gender, race, education, health behaviors (adherence,

risky sex, alcohol, cocaine), depression, hopelessness,

optimism, coping (avoidant, proactive), and social

support.

CONCLUSIONS: There is an increase in spirituality/

religiousness after HIV diagnosis, and this increase

predicts slower disease progression; medical personnel

should be aware of its potential importance.
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A n enduring question that has intrigued researchers and

people in general alike is the extent to which religion/

spirituality is related to health outcomes. Several excellent re-

views have recently been published.1,2 These reviews have

demonstrated that initially healthy people who regularly at-

tend church services have a 25% to 30% reduction in mortal-

ity. However, most of these reviews have been limited to

church/service attendance as that has been the predictor typ-

ically measured in large-scale epidemiological studies. Yet, cri-

sis is a time when people may turn to God.3 Despite this

hypothesis, to our knowledge, no one has tested the extent to

which an increase in spirituality/religiousness occurs around

a crisis point such as receiving a diagnosis of HIV, or the extent

to which changes in spirituality/religiousness have been pre-

dictive of disease course. In addition, most studies on religion/

spirituality and health have been conducted in healthy people

(most often the elderly) with less attention to people with ill-

ness and almost no studies among people with HIV. Thus, the

purpose of this study is to determine whether changes in spir-

ituality/religiousness are related to disease progression, and

to examine this specifically with patients facing a major med-

ical illness, namely HIV.

A related question is whether any relationships between

spirituality/religion and disease progression found are inde-

pendent of possible confounding variables that might

represent alternative explanations. In investigations of psy-

chosocial variables related to disease progression, one typic-

ally controls for effects of age, gender, race, and education.4

More sophisticated analyses1 have controlled for the effects of

variables related to both health and to religion/spirituality

such as health behaviors. In fact, the Powell review deter-

mined that although church attendance was protective against

the development of cardiovascular disease, this relationship

was largely because more religious people have healthier

behaviors.1

Beyond health behaviors, another pathway by which com-

forting beliefs could be related to slower disease progression is

through psychological variables such as less depression or

more optimism, which in turn have been related to slower dis-

ease progression.4–6 Koenig7 notes that there has been a reli-

able relationship between religion and better mental health.

The finding that greater religiousness or spirituality is associ-

ated with less distress or depression has been found in HIV as

well.8,9 Alternatively, it is possible that people who are more

distressed turn to religion to cope, in which case people with

higher religiousness/spirituality might do worse. All of this

suggests that depression should be considered as a potential

covariate, but that the relationship might not be simple. Social

support is another variable that has been related both to reli-

gious involvement7 and to disease progression in HIV,4 and

could be considered as a covariate. Thus, another goal of the

study was to determine whether any relationship found be-

tween disease progression and spirituality/religion levels
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could be explained by health behaviors, depression/hopeless-

ness, optimism, coping, or social support.

METHODS

Overview

The present study is a longitudinal study where 100 HIV posi-

tive participants were seen for an interview, completed ques-

tionnaires, and had blood drawn (for CD4 and viral load [VL])

every 6 months for 4 years. The present study was conducted

as a substudy of a larger longitudinal study of the psycholog-

ical and biological factors related to disease progression in

HIV.5

Subjects

Inclusion/Exclusion Criteria. Entry to the parent study was de-

signed toward selecting people in the midrange of HIV disease

(CD4 cell counts between 150 and 500, never had a clinical

AIDS defining symptom, CD4 nadir 475) and who were not

actively using drugs, were not drug dependent, having demen-

tia, or psychotic. Entry into the substudy occurred at a time

point shortly after baseline (to reduce subject burden). Sub-

jects in the parent study were eligible for the substudy if they

were willing to fill out additional questionnaires for additional

compensation. All procedures were Institutional Review Board

approved and informed consent was obtained from all partic-

ipants.

Description of the Sample. The sample of 100 people with HIV

(see Table 1) was diverse with respect to gender, ethnicity, sex-

ual orientation, and education. Many were poor, which is con-

sistent with high unemployment or disability. Twenty-five

percent attended religious services at least weekly, 23% went

1 to 3 times in the past month, and 52% did not go.

At substudy entry, the average CD4 was 291 and the aver-

age VL was 48,350copies/mL. Other background medical in-

formation is given in Table 1. The substudy participants did

not differ significantly from the parent study on any of the

variables in Table 1 (all w2 nonsignificant).

Measures

Health Behaviors. Several heath behaviors relevant to HIV

were assessed. Risky Sex was determined by interview (0=not

active, 1=practicing safer sex [using condoms all of the time];

2=practicing safer sex sometimes, 3=sexually active, but not

practicing safer sex). Adherence was assessed by the inter-

viewer-administered AIDS Clinical Trials Group (ACTG)10

measure calculated as the percentage of missed doses aver-

aged over each time point for which the subject was taking

medications. Past drug/alcohol abuse and dependence and

psychotic symptoms were assessed using the Structured Clin-

ical Interview for Diagnosis of Mental Disorders (SCID-DSM-

III-R). Current alcohol and cocaine use was also assessed

through questionnaire items asking how often the substance

had been used in the past month.

Psychosocial Measures—Increase in Religiousness/Spirituality
(INCRS). Participants were asked ‘‘Compared to before you

were HIV positive, did you become ___ religious/spiritual after

you found out you were HIV positive?’’ (A) much less, (B) less,

(C) the same, (D) more, and (E) much more. Religious service

attendance was measured by asking how often participants

attended services in the last month. Depression was assessed

by the Beck Depression Inventory,11 hopelessness by the Beck

Hopelessness Scale,12 optimism by a composite of the Life

Orientation Test (LOT)13 and LOT-R,14 which assess disposi-

tional optimism or the degree to which one generally antici-

pates positive outcomes (e.g., I always look on the bright side of

things). Coping strategies were derived from the COPE.15 Two

subscales, denial and behavioral disengagement, were com-

bined to create an avoidant coping composite because of pre-

vious work relating them to disease outcomes in HIV.4,16

Proactive behavior was assessed by interview ratings of self-

Table 1. Descriptives for Demographic and Background Medical
Variables

Gender
Male 64%
Female 36%

Age
M 38.00
SD 8.13

Ethnicity
Non-Hispanic white 29.3%
African American 38.4%
Hispanic white 27.3%
Other 5.1%

Education
Some high school or less 22%
High school graduation 18%
Trade school/some college 34%
College graduation 19%
Graduation degree 7%

Employment
Full time 13.1%
Part time 19.2%
Unemployed 17.2%
Disability 41.4%
Other 9.1%

Income
Less than $10,000/y 71%
$10,000 to $20,000/y 15.2%
Greater than $20,000/y 14.2%

Immune measures
CD4 #

M 291.38
SD 96.53

Viral load
M 48,350
SD 126,678

Antiretroviral medication
None 20.3%
Combination therapy (non-

HAART)
16.5%

HAART 63.2%
Medication adherence (average percentage of missed doses in past 3 d)

M 0.12
SD 0.25

Route of infection
Gay/bisexual sex 46.5%
Heterosexual sex 47.5%
IV drug use 4.0%
Other 2.0%

Time since diagnosis (mo)
M 88.26
SD 49.92

Sexual orientation
Homosexual/bisexual 51.5%
Heterosexual 48.5%

HAART, highly active antiretroviral therapy.
n=99 for variables with decimal points.
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initiated behavior as described in Ironson et al.6 Social Sup-

port was assessed using the Enhancing Recovery in Coronary

Heart Disease Clinical Trial (ENRICHD) Social Support Instru-

ment (ESSI).17 All of the above measures were administered at

the parent study baseline, except for INCRS, which was given

at substudy entry.

‘‘Religiousness/Spirituality at various times in one’s life’’

measure. Finally, a series of 5 questions was asked to assess

religiousness/spirituality at various times in one’s life. ‘‘How

religious/spiritual did you consider yourself to be at each of

these periods in your life? Please answer on a scale of 1 to 10

where 1=not religious/spiritual at all, and 10=very religious/

spiritual.’’ The periods of time were: ‘‘(1) When you were a

teenager.(2) During your mid 20s.(3) The year before you were

diagnosed with HIV.(4) Right after you were diagnosed with

HIV.(5) The year after you were diagnosed with HIV.’’ In con-

trast with the other questionnaire measures, this question was

asked at a time point approximately 3 years after the rest of the

substudy began, placing it close to the end of the 4-year

period. It was given both for descriptive and validation

purposes. The correlation between the INCRS variable and

the increase in spirituality pre- to 1 year post-HIV diagnosis

(question 5 minus 3) was 0.37 (Po.01). As it is statistically

significant, but only moderate in size, this correlation provides

some, but minimal indication of validity for the INCRS

measure.

Disease Progression Markers. CD4 lymphocyte count

(CD31CD41) was determined by whole-blood 4-color direct

immunoflourescence using a Coulter XL-MCL flow cytometer

(Beckman-Coulter, Miami, FL). VL utilized the Roche Amplicor

RT/PCR assay (Roche Diagnostics Corp., Indianapolis, IN)

sensitive to 400 copies of plasma RNA.

Statistical Methods

Hierarchical Linear Modeling (HLM)18 was used to analyze the

association between INCRS and the change in CD4 or VL(log)

over 4 years. HLM was chosen because it permits one to pre-

dict to slope over time (rather than a single time point) and to

control for important medical variables that are changing at

each time point (such as antiretroviral medications). The basic

model is composed of 2 levels. At level 1, equations are used to

model individual change in CD4 or VL over repeated time

points. Level 2 equations model interindividual differences

with between-person predictors such as education and spir-

ituality variables. Thus, systematic variability of the slopes

and intercepts at level 1 are modeled with the predictors at

level 2. For example, a level 1 equation would model VL(log) for

each individual from time and antiretroviral medication. At

level 2, the slope of change in VL (differing between persons) is

modeled from baseline VL, education, race, age, and gender.

Increase in spirituality would be added in the last so that the

significance of spirituality could be estimated independent of

(i.e., controlling for) the covariates (antiretroviral medications,

baseline VL or CD4, age, gender, race, and education). Details

of the models and associated statistics for the parent study are

provided in Ironson et al.5 In the current substudy of spiritu-

ality reported here, individual variation in the slope of CD4

over 4 years was significant, w2 (94)=356.21, Po.001, as was

the individual variation in slope of VL(log), w2 (94)=190.38,

Po.001.

We did not replace missing data. The HLM program (6.0)

allows only for listwise deletion. This deletion was performed

uniquely for each analysis rather than as a global (MDM cre-

ation) deletion in order to maximize the data available. By de-

fault, the HLM program uses a restricted maximum likelihood

approach for parameter estimation. Missing data were min-

imal (n=95 to 100 for all variables except religious service at-

tendance (n=92), and those who were missing were not

significantly different from those not missing on any of the

variables in the HLM analyses.

RESULTS

Increase in Religiousness/Spirituality

Forty-five percent of people in our sample reported an increase

in religiousness/spirituality in response to finding out that

they were HIV positive (27% more and 18% much more). Forty-

two percent remained the same, and only 13% became less

spiritual/religious (8% less and 5% much less) according to

the INCRS measure. Results using the ‘‘religiousness/spiritu-

ality at various times in one’s life’’ measure, which, as noted,

derived similar information, but asked in a different way (and

toward the end of the 4 year period), are illustrated in Figure 1.

Religiousness/spirituality increased significantly from before

to after the HIV diagnosis (item 4-item 3; t=3.22, Po.01;

item5-item3; t=4.73, Po.01). Interestingly, the sample reported

feeling more religious/spiritual as teenagers than in their 20s,

and had the lowest level of religiousness/spirituality the year

before being diagnosed with HIV.

Change in Spirituality/Religiousness and Disease
Progression

The key question was whether the change in spirituality/reli-

giousness (INCRS) would predict change in disease progres-

sion markers in the longitudinal study over 4 years. As noted

above, the primary analysis used in this study was to examine

HLM level 2 equations where the slope of change in CD4 or VL

was modeled from baseline CD4 or VL, education, race, age,

and gender. An increase in spirituality was then added in last

so that the significance of spirituality could be estimated in-

dependent of the covariates (antiretroviral medications at level 1,

initial CD4 or VL, age gender, race, and education at level 2).

The increase in religiousness/spirituality (INCRS) from before

to after finding out that one was HIV positive was significantly

related to change in CD4 over 4 years (t=3.03, see Table 2) and
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FIGURE 1. Religiousness/spirituality at various timepoints before and

after receiving a diagnosis (Dx) of HIV seropositivity.
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to change in VL(log) over 4 years (t=�2.94 see Table 3). Thus,

people who showed more increase in spirituality after receiving

an HIV diagnosis had significantly less loss of CD4 cells over

the 4 years and better control of (lower increase in) VL com-

pared with those who showed decreased spirituality. In fact,

for every unit of increase in spirituality, there was a preserva-

tion of 1.39 CD4 cells per month or 16 CD4 cells per year. The

decline ratio for CD4 for those who answered plus one (i.e.,

they became more religious/spiritual after finding out they

were HIV positive) compared with minus one (i.e., they became

less religious/spiritual after they found out they were HIV

positive) was 0.22. Stated conversely, those who became less

religious/spiritual after the diagnosis lost CD4 cells 4.5 times

faster than those who become more religious/spiritual. Cal-

culations for the decline ratio are given in Ironson et al.5 A ratio

for VL could not be calculated as those who became more re-

ligious/spiritual had a slight decrease in VL(log)=�0.030,

whereas those who had a decrease in INCRS had an increase

in VL(log)=1.18. Thus, VL moved in opposite directions for

those high versus low in INCRS.

The next analysis (see Tables 2 and 3) examined whether

INCRS would remain significant independent of (i.e., after con-

trolling for) church attendance, psychosocial variables, and

health behaviors. INCRS was significantly correlated with only

2 of these variables: optimism (0.24, Po.05) and hopelessness

(�0.21, Po.05). Each variable (such as frequency of attending

religious services) was added to the level 2 HLM model, to-

gether with INCRS (controlling for the standard covariates).

With both service attendance and INCRS in the model, INCRS

remained a significant predictor of both CD4 (t=3.17) and VL

(t=�3.66). Interestingly, while testing both in the model, at-

tending services contributed unique variance in CD4 (t=3.52),

but not VL. Thus, both INCRS and attending services inde-

pendently predict change in CD4 over time. (Notably, INCRS

had a very low correlation with church attendance, r=�0.03.)

As can be seen in Tables 2 and 3, INCRS remained a sig-

nificant predictor of CD4 (or VL) over 4 years when controlling

for health behaviors (adherence, risky sex, use of alcohol, and

use of cocaine), affect (optimism, depression, or hopelessness),

coping (avoidant, proactive), or social support. Thus, the rela-

tionship between INCRS and slower disease progression could

not be accounted for by any of the above variables. Interest-

ingly, only depression, avoidant coping, and church attendance

remained significant predictors of CD4 change after control-

ling for INCRS, and only avoidant coping remained a signifi-

cant predictor of VL(log) increase after controlling for INCRS.

Table 4 compares effect sizes for variables significant in

the above analysis. The first and third columns (superscript a)

allow for the comparison of the effect size found for INCRS for

predicting CD4 (0.301), and INCRS for predicting VL (0.293) to

other psychosocial variables that have predicted disease pro-

gression in HIV. (Data for the psychosocial variables are from

the parent study5,6 using the cumulative average where pos-

sible,5 as those would be expected to give the most reliable es-

timates of the true effect sizes.) As can be seen, the effect size

for INCRS is moderate, and slightly larger than that found for

other psychosocial variables that have predicted disease pro-

gression in HIV. The second and fourth columns allow for the

comparison of the effect size for INCRS predicting CD4 or VL

alone, or after controlling for standard covariates and the ad-

ditional predictor. In all cases, the effect size maintains its sig-

nificance and relative size, varying only from 0.259 to 0.373.

DISCUSSION

The first interesting result is that many people (45%) reported

an increase in religiousness/spirituality after the diagnosis of

HIV. This was corroborated as a significant increase by the

‘‘religiousness/spirituality at various times in one’s life’’ meas-

ure. Being diagnosed with a devastating illness may be a time

when people re-examine their relation to the sacred. This in-

crease in spirituality is consistent with and may contribute to

the observation that many patients (49%) feel that life with HIV

is better than it was before getting diagnosed.19 Spirituality/

religiousness may contribute to this through their role in cop-

ing and meaning making.20 The process by which HIV trans-

forms the lives of people with HIV and the impact of spirituality

and coping is quite moving and is further described qualita-

Table 2. Association Between Change in Spirituality and CD4 Slope Either Alone or in Combination with Other Predictors

Other Predictor Other Predictor Abovew INCRS Increase in Spirituality Abovew Other Predictors

c tz P c tz P

None – – – 1.39 3.03 .004��

Church attendance 0.061 3.52 .001�� 1.49 3.17 .003��

Health behaviors
Nonadherence (missed doses) �1.33 �0.60 .550 1.38 2.86 .006��

Risky sex �0.42 �0.85 .399 1.56 3.23 .002��

Alcohol use 0.03 0.08 .941 1.41 2.98 .004��

Cocaine use �0.55 �1.13 .264 1.40 2.96 .004��

Affect
Optimism 0.14 1.74 .085 1.21 2.53 .013�

Depression �0.11 �2.74 .008�� 1.29 2.80 .007��

Hopelessness �0.10 �0.86 .392 1.32 2.72 .008��

Coping
Avoidant �0.39 �2.50 .015� 1.36 3.08 .003��

Proactive 0.50 0.82 .414 1.37 2.86 .006��

Social support �0.14 �1.85 .067 1.32 2.98 .004��

�Po.05, ��Po.01.
wAs noted in text, the model controls for initial CD4, age, gender, education, and ethnicity.
zdf=99 for overall model, 92 for runs with covariates and 2 predictors, 93 for run with covariates and 1 predictor.

INCRS, increase in religiousness/spirituality.

JGIM S65Ironson et al., Spirituality and HIV Disease Progression



tively elsewhere.21 For many people, getting HIV becomes a

catalyst for positive change, and spirituality is often involved in

that change.21

Could this increase in spirituality be related to the main-

tenance of health? In another study of people with HIV in this

issue,20 50% of people with HIV believed that their religious-

ness/spirituality helped them live longer.22 While we did not

examine prediction of mortality, our results showed that those

who reported an increase in spirituality had significantly bet-

ter maintenance of CD4 cells, and significantly better control

of the HIV virus. The effect is both statistically and clinically

significant as people who showed a decrease in spirituality lost

CD4 cells 4.5 times faster than people who showed increased

spirituality/religiousness. The effect sizes also highlight the

importance of INCRS in comparison with other, more well-es-

tablished psychosocial predictors of disease progression such

as depression and avoidant coping.4,5 Additionally important

is our finding that the INCRS-disease progression relationship

is independent of other variables known to predict disease

progression in HIV, such as depression. As such, it adds a new

variable for clinicians seeing patients with HIV to be aware of—

one that could have linkages to health in addition to quality of

life (other articles in this issue).

While the substudy results corroborated findings in the

literature for depression and avoidant coping4,5 even above the

effects of INCRS, adherence failed to predict to CD4 or VL

changes. We believe this is an issue of sampling as the larger

parent study did find adherence significantly predicted better

control of VL in 177 people.5 Note that the results for psycho-

social predictors in this substudy might also differ from the

parent as this substudy controlled for INCRS.

What could possibly account for the relationship between

the increase in spirituality and slower disease progression?

Behavioral medicine theorizes that the relationship between

psychosocial variables and disease course may occur through

3 major pathways: psychological, behavioral, and biological.23

Higher spirituality has been related to a number of these path-

ways including lower cortisol, less depression, hopelessness,

safer sex, and less smoking.8 In the present study, although

increase in spirituality was significantly correlated with more

optimism and less hopelessness, neither these nor any of the

other pathways tested (health behaviors, negative affect or op-

timistic outlook, coping, or social support) provided the an-

swer. Biological pathways were not tested in this study. Some

candidates for psychoendocrine or psychoneuroimmune path-

ways include cortisol, norepinephrine, or natural killer cells as

these have been related to spirituality (cortisol),8 stress,23,24

and HIV disease processes.4,25,26 Having ruled out many po-

tential mediators, it is not clear at this point just what is re-

sponsible for this relationship and that remains for future

Table 3. Association Between Change in Spirituality and VL(log) Slope Either Alone or in Combination with Other Predictors

Other Predictor Above� INCRS Increase in Spirituality Above� Other Predictors

c � 102 t w P c � 102 t w P

None – – – �0.607 �2.94 .005��

Church attendance 0.00 0.02 .984 �0.725 �3.66 .001��

Health behaviors
Nonadherence (missed doses) 1.03 1.16 .250 �0.612 �2.88 .005��

Risky sex �0.29 �1.10 .275 �0.817 �4.28 .000��

Alcohol use �0.04 �0.21 .832 �0.624 �3.05 .003��

Cocaine use 0.11 0.61 .544 �0.619 �3.01 .004��

Affect
Optimism 0.02 0.42 .675 �0.588 �2.77 .007��

Depression 0.03 1.28 .205 �0.588 �2.82 .006��

Hopelessness 0.06 1.47 .146 �0.575 �2.75 .008��

Coping
Avoidant 0.20 2.67 .009�� �0.604 �2.86 .006��

Proactive �0.30 �1.09 .281 �0.620 �2.95 .004��

Social support 0.02 0.64 .522 �0.599 �2.88 .005��

��Po.01.
�As noted in text, the model controls for initial VL(log), age, gender, education, and ethnicity.
wdf=99 for overall model, 92 for runs with covariates and 2 predictors, 93 for run with covariate and 1 predictor.

INCRS, increase in religiousness/spirituality; VL, viral load.

Table 4. Effect Sizes (ES) for (a) Predictors Controlling for Standard
Covariates Only, or for (b) INCRS Controlling for Predictors and

Standard Covariates

Predictor CD4 VL(log)

ES� INCRSw ES� INCRSw

INCRS 0.301 0.301 0.293 0.293
Religious service attendance 0.220 0.329 0.028 0.373
Optimism 0.158 0.256 0.153 0.279
Depression 0.250 0.282 0.248 0.283
Hopelessness 0.200 0.274 0.225 0.277
Avoidant 0.200 0.307 0.242 0.287
Proactive 0.258 0.290 0.045 0.298

Effect sizes were calculated using the following formula:

Effect size ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
t2

ðDF þ t2Þ

s
;

where the t-value is the test-statistic value for that variable, and DF

equals the number of level 2 units minus the number of level 2 random

coefficients minus the number of level2 covariates associated with ran-

dom coefficients (M. DuToit, personal communication 8/3/2006).
�Effect size calculated using published data from parent study (n=177;

Ironson, 2005), except for religious service attendance (n=161), which is

from unpublished data, or for INCR (n=100) from substudy data. All

models control for standard covariates (age, gender, race, education,

and baseline CD4/VL(log).
wBased on substudy sample (n=100) controlling for standard covariates

and predictor.

INCRS, increase in religiousness/spirituality; VL, viral load.
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study. Our data do not address the possibility of divine inter-

vention, although it should be noted that the beliefs of many of

the people in our sample include this as a possible pathway.

The effect of INCRS was present even after accounting for

church attendance, which has been the major variable studied

in predicting mortality to date.1,2 In fact, our data indicate that

both INCRS and church attendance contribute uniquely and

significantly to the prediction of slower loss of CD4 cells, and

are virtually independent. Church attendance is a commonly

used, albeit limited, proxy for religiousness. The distinction

between religiousness and spirituality is presently one of in-

tense interest and discussion.27,28 They are both multifaceted

and may involve differences in beliefs and contextual differ-

ences in lifestyle, nutritional practices, and social support.

The first limitation of the study is that the establishment

of a relationship between an increase in spirituality and a

change in CD4/VL over time does not infer causality. Both

directions are feasible: that spirituality increases (decreases)

are a result of continued good (poor) health or that spirituality

increases result in better health. INCRS was measured retro-

spectively, introducing a possible bias. Longitudinal designs

could be strengthened by repeatedly measuring changes in

spirituality and health in order to disentangle this chicken and

egg question.

A second limitation of the study is that the INCRS meas-

ure was a single item with 5 options. While it adds a different

construct beyond a single item measure of church attendance

that has been used for years in studies of mortality,1 one can-

not possibly measure the richness of the concept of increase in

spirituality with a single item. Changes in spirituality often

involve changes in views of self, view of others, view of the

world, view of God, and values and priorities.21 People often re-

examine who they are and the meaning of life, and often make

concomitant changes in their behavior such as getting off

drugs.21 Positive and negative methods of religious coping29

are also relevant. In fact, Pargament and colleagues30 found

that religious struggle predicted mortality among medically ill

elderly patients followed for 2 years.

The correlation between INCRS and the measure ‘‘reli-

giousness/spirituality at various times in one’s life’’ difference

in religion/spirituality pre- to post-HIV diagnosis was, while

significant, lower than expected. Part of this may be accounted

for by the 3-year difference in question administration. The

difference in the way the questions were asked may also ac-

count for some of the discrepancy. Finally, some validity to

measurement may be given by the remarkable consistency in

percent of people with HIV showing an increase in spirituality

between our study (45%) and the Cotton et al.22 study (41%) in

this issue.

The generalizability of the findings may be limited by the

sample being in the midrange of illness. Participants were

chosen for the parent study this way as we hypothesized that

relationships between psychosocial variables and health

would be the strongest in that range. Another limitation is that

this study did not address the relationship between increase in

spirituality and quality of life. Significant correlations were

found between INCRS, optimism, and hopelessness, suggest-

ing that this might be a fruitful area for future research. Sev-

eral of the other papers in this issue address the spirituality-

quality of life relationship.

In conclusion, the relationship between an increase in

spirituality/religiousness and slower disease progression is

present and physicians should be aware of it. Given the po-

tential health impact of change in spirituality/religiousness

surrounding the diagnosis of HIV, both physicians, psycholo-

gists, social workers, and clergy ought to consider addressing

religious/spiritual coping in their practice. In fact, some stud-

ies have suggested that many patients are comfortable with

physicians discussing spirituality with them.31 How does one

go about addressing this potentially sensitive issue? One way

would be to ask a patient how they are coping with the diag-

nosis and HIV. A follow-up question may be whether the pa-

tient has religious or spiritual beliefs that are helping them to

cope. A recent report by Kristeller et al.31 outlines a way in

which physicians can bring this up that appears to be well ac-

cepted by patients. Readers may find additional material for

assessing and managing religious and spiritual issues with

patients in the March 2006 special issue of Psychiatric An-

nals,32 which is devoted entirely to this topic. In conclusion,

these findings suggest a way that coping by turning to spir-

ituality or religiousness may have health benefits.
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