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A randomized, controlled, clinical trial was conducted to examine the impact of a semistructured, 10-week,
once weekly, 90-min/session bereavement support group intervention on immunological, neuroendocrine, and
clinical health status in human immunodeficiency virus type 1-seropositive (HIV-11) and HIV-1-seronegative
(HIV-12) homosexual men, compared to a standard of care control condition. A total of 119 homosexual men
(74 HIV-11 and 45 HIV-12) were assessed at baseline, 10 weeks, and 6 months follow-up. At the 6-month
follow-up assessment, the intervention groups exhibited significant beneficial effects compared to controls on
changes in CD4 cell, total T-lymphocyte, and total lymphocyte counts, when baseline levels, antiretroviral
medication use, CDC stage of disease, and other potentially confounding factors were accounted for. There was
no statistically significant effect on the CD4/CD8 ratio or on the CD8 cell count. The effect on CD4 cell count
was associated with group attendance and with changes in plasma cortisol level. Plasma cortisol levels
decreased significantly among intervention subjects, compared to controls. A significantly reduced number of
health care visits over the 6-month follow-up period among the intervention subjects supported the clinical
relevance of the immunological changes observed for both HIV-11 and HIV-12 individuals. These results
indicate that behavioral interventions may have salutary immunological and clinical health effects following
bereavement among HIV-1-infected individuals. The effect in HIV-12 individuals suggests that this bereave-
ment support group intervention might have similar salutary effects in the general population. Potential effects
of such interventions on clinical HIV disease progression are of interest and should be studied.

Bereavement is a severely stressful life event that occurs
frequently among human immunodeficiency virus type-1 sero-
positive (HIV-11) and HIV-1-seronegative (HIV-12) individ-
uals affected by the epidemic. Prior research in the general
population has demonstrated that bereavement is associated
with decrements in immunological function (3, 29), including
natural killer cell cytotoxicity (NKCC) and lymphocyte prolif-
erative response to mitogens (phytohemagglutinin [PHA],
concanavalin A, and pokeweed). Earlier work with HIV-1-
infected individuals suggested that there were no immunolog-
ical associations specific to loss among close friends of HIV-11

homosexual men (31) on a number of phenotypic measures
(including CD4 and CD8 cell counts), a functional measure
(lymphocyte proliferative response to PHA), and a marker of
abnormal activation (neopterin level), though several associa-
tions with depressed mood were identified. In contrast, in a
subsequent study of loss of an intimate partner (30), bereave-
ment was associated with an increased serum neopterin level as
well as a decreased lymphocyte proliferative response to PHA,
and these effects were not mediated by depressed mood. Sim-
ilar discrepancies have been found among studies examining
relationships between psychosocial factors and immunological
status among HIV-11 individuals outside of bereavement (4,
24, 38). One possible explanation for the discrepancies involves

the lack of control for concomitant, potentially impactful psy-
chosocial factors, i.e., the number of background stressful life
events, social support availability, and coping strategies (24).
Our theory-driven, stressor-support-coping model incorporat-
ing these factors has been shown to be related to predicted
alterations in immunological measures within (21, 22) and out-
side the setting of (23, 25) bereavement. Moreover, in bereave-
ment, a previous study controlling for relationship type has
demonstrated consistent findings in HIV-11 individuals losing
either a close friend or an intimate partner. In that study (22),
controlling for other factors, decrements in NKCC occurred
first, followed by decrements in lymphocyte proliferative re-
sponse to PHA (the latter of which was related to increased
plasma cortisol level, after controlling for plasma epinephrine
and norepinephrine level).

Other explanations for the discrepancies observed in be-
reavement-related immunological changes include effects re-
lated specifically to grief level or to a complicated grief reac-
tion (e.g., major depressive disorder) rather than to depressed
mood level. This report relates the results of a randomized
clinical trial of a support group intervention (20) aimed at grief
resolution, improved stressor appraisal, increased social sup-
port utilization, and increased adaptive coping after the loss of
a close friend or intimate partner due to HIV-1 infection.
Based on prior work (22–25), we hypothesized that the inter-
vention would increase both the CD4 cell count and clinical
health status of HIV-11 and HIV-12 homosexual men com-
pared to those assigned to a standard of care control con-
dition.
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MATERIALS AND METHODS

Subjects. The subjects totalled 119 HIV-11 (n 5 74) and HIV-12 (n 5 45)
homosexual men having lost a close friend or intimate partner to AIDS within
the previous 6 months (rated as continuing to have negative impact at entry).
Exclusion criteria were a CD4 cell count of less than 50 cells/mm3, active HIV-
1-related opportunistic infection, or newly diagnosed cancer at entry; depen-
dence on alcohol, other psychoactive substances or prescribed medication (but
not lower levels of use—i.e., abuse or use without any disorder) at baseline or
within the prior 6 months; any injecting substance use within the previous 2 years;
current or prior history of major psychiatric disorder (e.g., HIV-1-associated
dementia, schizophrenia, and major depressive disorder with melancholia); and
current or recent use of prescribed medications known to substantially affect the
immune system (e.g., systemic corticosteroids, beta blockers, and immunostimu-
lants). Antiretroviral medication use did not warrant exclusion. Subjects were
recruited by advertisements in local media, by pamphlets distributed in settings
and at events with a large homosexual clientele, and by referrals from local
hospitals and from members of our community liaison group developed for this
trial. All subjects signed an informed consent form approved by the Medical
Sciences Committee for the Protection of Human Subjects of the University of
Miami School of Medicine. Prior to assessment, subjects were randomly assigned
to either a 10-week bereavement support group intervention or a standard of
care control condition. Subjects were typically in their late 30s or early 40s, were
predominantly European American and living alone, and had some college
education (Table 1). The average CD4 cell count at entry was 355 cells/mm3

among HIV-11 subjects, within the moderate range of immunological progres-
sion according to the 1993 Centers for Disease Control and Prevention (CDC)
immunological staging system (stage 1, $500 cells/mm3; stage 2, 200 to 499
cells/mm3; stage 3, ,200 cells/mm3) (8), and significantly less than that of
HIV-12 subjects (836 cells/mm3; P , 0.0001) (Table 2). Likewise, the CD4/CD8
ratio (P 5 0.0001), CD8 cell count (P , 0.003), total T-lymphocyte count (P 5
0.0002), and total lymphocyte count (P , 0.0001) were significantly lower at
baseline among HIV-11 subjects. However, there were no statistically significant
differences on any of the study immunological measures by treatment assign-
ment. Regarding the neuroendocrine measure, plasma cortisol level, there were
no statistically significant baseline differences by HIV-1 serostatus or by treat-
ment assignment. Clinically, most HIV-11 subjects were in the early symptomatic
stage (CDC stage B) (71.6%) at baseline, with a significant minority in the
asymptomatic stage (CDC stage A) (27.0%) and a small minority with AIDS
(CDC stage C) (1.4%). Regarding the health care service utilization outcome
measure, there was an expected statistically significant baseline difference by
HIV-1 serostatus (P 5 0.03). HIV-11 subjects had higher health care visit rates,
consonant with the baseline immunological differences observed with regard to
HIV-1 serostatus. In addition, there was a statistically significant difference on
this measure by treatment assignment on the analyzed sample (P 5 0.004), which
was controlled through the use of a change measure of outcome, incorporating
the baseline level, as well as by the use of a control for baseline physician visit
utilization in the post hoc analyses of variance (ANOVAs) (see Statistical meth-
ods below).

Bereavement support group technique. Subjects randomly assigned to the
support group intervention participated in an ongoing enrollment, 10-week (one
90-min session/week), semistructured group led by two cotherapists experienced
with death and dying and HIV-1 spectrum disease. The two-tiered intervention—
grief resolution on the first tier, overall life stressor management on the second—
was conducted according to a standardized, published protocol with 10 specific
session topics used in repeating cycles (20). Topics reflected the priority of the
first tier, grief work, and were subsumed under three thematic foci: (i) making
contact (what grieving is, relationships with health care providers and caregiving,
and handling of relationship reminders), (ii) ventilation (interactions with family,
past loss experiences, reactions to surviving, and implications for one’s spiritu-
ality and mortality), and (iii) moving on toward the future (managing distressing
feelings, seeking social support and intimacy, and what was learned from the
experience). In addition, both loss-related and general (nonloss) stressor man-
agement was emphasized by encouraging accurate appraisal of controllable as-
pects of stressors, maximizing social support utilization, and encouraging active
coping strategies with controllable stressors (rather than passive, maladaptive
strategies such as denial or avoidance).

Viral serology. HIV-1 serostatus was determined for each subject by enzyme-
linked immunosorbent assay (Cambridge Biotech, Worcester, Mass.) and con-
firmed by Western blotting (Cambridge Biotech) at entry. HIV-12 subjects
received repeat testing at each assessment.

Outcome measures and methods. (i) Immunological measures. The following
phenotypic measures were evaluated: the CD31 CD41 (helper T-lymphocyte)
cell count, the CD31 CD81 (suppressor or cytotoxic-T-lymphocyte) cell count,
the CD4/CD8 ratio, the CD31 (total mature T-lymphocyte) cell count, and the
total lymphocyte count.

(ii) Immunological methods. Lymphocyte phenotyping was conducted to
quantify CD31, CD41, and CD81 lymphocytes as well as the CD4/CD8 ratio.
For this analysis, cells were stained with CD3-fluorescein isothiocyanate (FITC)
and either CD4-RD1 or CD8-RD1. Gating was established on a histogram of
forward scatter versus side scatter, and purity was defined using CD45-FITC by
CD14-RD1. Cursor settings were defined with conjugated isotypic controls

(mouse immunoglobulin G1 (IgG1)-RD1 with IgG2a-FITC). Whole blood (100
ml) was incubated with the above-mentioned combinations of antibodies for 10
min at 25°C prior to erythrocyte (RBC) lysis and fixation using the Q-prep
procedure (18). Samples were analyzed with an Epics Elite flow cytometer. The
cytometer and all reagents were from Coulter Corp. (Hialeah, Fla.). Total counts
for each subset were determined by multiplying the percent positive value and
the total lymphocyte count. Total lymphocyte counts were obtained by an auto-
mated complete blood count with a differential count by using a Cell Dyne 1500
(Sequoia-Turner, Mountain View, Calif.).

(iii) Neuroendocrine measure. Plasma cortisol level was included as a possible
factor associated with changes in the immunological measures.

(iv) Neuroendocrine method. Plasma cortisol level (measured as concentration
in micrograms per deciliter) was determined by a solid-phase radioimmunoassay
technique in which antibody is bound to the tube (DSL, Webster, Tex.). The
minimum cortisol detection limit was 0.2 mg/dl. The interassay coefficient of
variation was ,6.5%, and the intra-assay coefficient of variation was between 2
and 8% (33).

(v) Health care utilization measure and method. The number of health care
visits over the previous 6 months was obtained by self-report to the study phy-
sician performing physical examinations for CDC staging while blinded to each
subject’s assignment and serostatus.

TABLE 1. Sociodemographic characteristics of the sample

Characteristic Grand
mean

HIV-12

subjects
HIV-11

subjectsa

n 119 45 74
Age (yr)b 38.3 (9.5)c 41.2 (11.1) 36.5 (7.9)
Education (yr)b 15.1 (2.2) 15.5 (2.2) 14.8 (2.1)
Income last month ($)d 2,025.8 (2,246.8) 2,561.1 (3,174.2) 1,707.6 (1,374.3)
Health insurance (%)b,e 61.9 75.0 54.1

Annual income (%)f

$10,000 or less 17.1 11.4 20.6
$10,000–$19,999 23.9 27.3 21.9
$20,000–$29,999 27.4 25.0 27.4
$30,000–$39,999 16.2 22.7 13.7
$40,000 or more 15.4 13.6 16.4

Living arrangement (%)g

Living alone 60.7 60.0 61.1
Living with intimate

partner
13.7 15.6 12.5

Living with roommate 14.5 17.8 12.5
Living with parent 5.1 4.4 5.6
Other arrangement 6.0 2.2 8.3

Ethnicity (%)
African American 6.7 4.4 8.1
Hispanic American 20.2 17.8 21.6
European American 71.4 77.8 67.6
Other ethnicity 1.7 0.0 2.7

Employment (%)
Yes 84.0 88.9 81.1
No 16.0 11.1 18.9

a There were no seroconversions during the study. One subject confirmed to
be HIV-11 by antibody test at entry subsequently tested seronegative as well as
negative by PCR. Loss of HIV-1 antibody together with a negative PCR result
have been demonstrated previously (16) and may be more common than for-
merly thought (41). Hence, this subject was retained as seropositive; eliminating
him from the sample did not affect the results reported herein.

b Only age and health insurance were significantly different by HIV-1 serosta-
tus (P # 0.05). Education showed a nonsignificant trend toward a difference (P #
0.07). These variables were not significantly different by treatment assignment
and were not considered control variables.

c Standard deviations appear in parentheses.
d Means for income last month were based on nHIV-12 5 41 and nHIV-11 5 69.
e The percentages for health insurance data were based on nHIV-12 5 44 and

on the full subsample (n 5 74) of HIV-11 subjects.
f The percentages for annual income data were based on nHIV-12 5 44 and

nHIV-11 5 73.
g The percentages for living arrangement data were based on nHIV-12 5 45 and

nHIV-11 5 72.
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(vi) Control variables. Statistical analyses incorporated control variables for
effects of behavior on immune measures (32), and, specifically, those of import
in HIV-1 infection (22, 24, 25) (see Statistical methods below). Checks on
randomization were conducted for (i) sociodemographic characteristics (age,
ethnicity, years of education, socioeconomic status, and current employment
status); (ii) loss characteristics (type of relationship [close friend versus intimate
partner], time since the loss, and how long the decreased was known) and loss
burden (over the prior 6 months and total losses due to AIDS); (iii) psycholog-
ical, clinical status: level of self-reported psychological distress (overall distress
[39] and grief level [17]), clinically rated depression and anxiety (according to the
Hamilton Rating Scale for Depression [26] and the Hamilton Anxiety Rating
Scale [27]), bereavement reactions complicated by major depressive disorder
(also related to item v below) (per the Structured Clinical Interview for the
Diagnostic and Statistical Manual of Mental Disorders III—Revised [DSM-IIIR]
adapted for the HIV-1 infected [SCID-NP-HIV] [47]), and counselling and social
service use, (iv) related psychosocial factors; and (v) baseline differences on the
immune, neuroendocrine, and health outcome variables. Regarding item iii,
overall mood state distress was assessed by the 65-item Profile of Mood States
(39). Widely used in biomedical research, the Profile of Mood States also yields
a total mood disturbance score (Cronbach’s a 5 0.96, on this sample) based upon
the sum of five negative mood state subscale scores (“tension/anxiety” [a 5 0.89],
“depression/dejection” [a 5 0.93], “anger/hostility” [a 5 0.91], “fatigue/inertia”
[a 5 0.91], and “confusion/bewilderment” [a 5 0.82]) minus one positive mood
state subscale score (vigor/activity [a 5 0.89]). Severity of grief was specifically
controlled by the 13-item Texas Inventory of Grief (17). This instrument mea-
sures unresolved grief and acute mourning and has acceptable psychometric
properties (Cronbach’s a 5 0.91, on this sample). Clinically rated depression and
anxiety were assessed by using the Structured Interview Guide to the Hamilton
Anxiety and Depression rating scales (50), which is standardized for administra-
tion with the SCID (47). These clinical rating scales supplement self-report and
combine two well known measures, the 17-item Hamilton Rating Scale for
Depression (26) (Cronbach’s a 5 0.80, on this sample) and the 14-item Hamilton
Anxiety Rating Scale (27) (Cronbach’s a 5 0.85, on this sample). We controlled
for clinically rated depression and anxiety using both the full-scale scores as well
as the scores obtained after deleting the items focusing upon somatic symptoms
that may be due to HIV-1 infection itself rather than mood. (Note: psychological
distress decreased in response to this intervention on each of the foregoing
summary mood measures, as reported elsewhere [21].) Regarding item iv, overall
major life stressor burden over the prior 6 months was obtained from the Life
Experience Survey (44); this measure was represented as the number of major
stressful life events acknowledged as experienced at any point over the prior
6-month interval on this standardized checklist, with minor adaptations for
homosexual men with HIV-related concerns, and rated as having a negative
impact (on a seven-point Likert scale from 23 to 13). Social support availability
(total number of supportive persons) was obtained from the Social Support
Questionnaire (six-item version) (43). Dispositional coping strategy was obtained

from the Coping Orientations to Problems Experienced scale (7), which mea-
sures theoretically derived, conceptually distinct aspects of active, problem-fo-
cused; passive, adaptive, emotion-focused; and passive, potentially maladaptive,
emotion-focused coping strategies. Factor analysis reduced the 13 coping scales
to four coping variable predictors. Two were equally weighted composite scores:
(i) active coping (a 5 0.87, on this sample), the five problem-focused scales
(active coping, planning, suppression of competing activities, restraint coping,
and seeking instrumental support) as well as three emotion-focused scales (seek-
ing emotional social support, positive reinterpretation and growth, and accep-
tance), and (ii) “disengagement/denial” (a 5 0.80)—behavioral disengagement,
mental disengagement, and denial. The other two coping variables were single
subscale scores, (iii) the “focus on and venting of emotions” subscale score (a 5
0.79) and the “turning to religion” subscale score (a 5 0.92) (as described
previously [22, 25]).

Regarding item v, the controls for confounding effects on immunological
outcome measures were 1993 CDC stage of HIV-1 infection (8) (by a history and
physical examination conducted by a study physician assessor), neuropsycholog-
ical impairment (by the Mini-Mental Status Examination [MMSE] [19] and the
Visual Scanning and Discrimination Speed Task [49]), past and current recre-
ational substance use (alcohol, marijuana, cocaine, amphetamines, barbiturates,
benzodiazepines, hallucinogens, and opioids) (by self-report, structured psychi-
atric interviewing for abuse and dependence diagnoses [SCID-NP-HIV] [47]),
and urine toxicology screening [for the aforementioned psychoactive substances
or classes of substances]), cigarette smoking, caffeine intake, sexual activity, sleep
deprivation, exercise frequency, and prescribed medication use (i.e., antiretrovi-
ral medications [zidovudine, ddI, ddC, d4T, 3TC, saquinavir, ritonavir, indinavir,
nelfinavir, nevirapine, and delavirdine] and psychotropic medications [benzodi-
azepines and antidepressants]) (by self-report); macronutrient nutritional status
(serum albumin [37] and prealbumin [28] levels); and plasma levels of specific
micronutrients (vitamins B6 [46] and B12 [35] and zinc [40]).

Methods for controls for confounding effects on immunological outcome mea-
sures. (i) CDC staging. CDC staging for clinical disease progression was deter-
mined by a medical history and a complete physical examination at the baseline
assessment. Medical history was confirmed by records obtained from primary
care providers, whenever available. The 1993 CDC staging system (8) is as
follows: stage A, asymptomatic (including acute HIV-1 infection, asymptomatic
infection, and persistent generalized lymphadenopathy); stage B, early symptom-
atic (constitutional symptoms and/or non-AIDS-defining illnesses such as oral
candidiasis, oral hairy leukoplakia, and peripheral neuropathy); and stage C,
AIDS-defining illnesses (such as Pneumocystis carinii pneumonia, Mycobacterium
avium-Mycobacterium intracellulare infection, and Kaposi’s sarcoma).

(ii) MMSE. The MMSE (19), an 11-item test (score range, 0 to 30) widely
employed clinically, was used to detect neuropsychological impairment; items
assessed orientation, memory, attention, naming, comprehension of verbal and
written commands, writing, and visuoconstructive ability. Test-retest reliability is
high (at 0.89), and concurrent validity has been established. The Visual Scanning

TABLE 2. Means and 6-month changes in immunological, neuroendocrine, and clinical health outcome variables by HIV-1 serostatus and
treatment assignmenta

Outcome
measurea

Treat-
ment

P valueb

HIV-11 subject group

Intervention Control

T1 T2 T3 D(T3-T1) T1 T2 T3 D(T3-T1)

Immunological:
CD4 cell count 0.041 351.0 (42.9)c 328.0 (47.1) 329.4 (59.8) 221.6 (39.3) 432.6 (85.6) 349.7 (34.7) 372.0 (51.5) 260.6 (55.5)
Total T lympho-

cyte count
0.030 1,042.0 (60.9) 997.0 (74.0) 1,075.4 (99.2) 33.4 (72.8) 1,115.9 (132.7) 958.0 (100.8) 1,029.3 (64.1) 286.6 (86.4)

Total lympho-
cyte count

0.029 1,298.2 (69.8) 1,268.3 (78.7) 1,346.7 (103.8) 48.5 (73.5) 1,338.9 (142.6) 1,204.3 (100.4) 1,237.5 (76.4) 2101.4 (92.4)

CD8 cell count 0.344 668.5 (45.7) 657.7 (50.4) 663.3 (64.7) 30.1 (59.6) 662.7 (120.1) 609.1 (79.7) 610.7 (55.0) 252.0 (77.1)
CD4/CD8 ratiod 0.786 0.47 (0.61) 0.44 (0.49) 0.41 (0.49) 20.05 (0.21) 0.63 (0.76) 0.67 (0.54) 0.60 (0.62) 20.03 (0.36)

Neuroendocrine:
Plasma cortisol

level (mg/dl)
0.0014 10.4 (0.7) 11.0 (1.1) 9.3 (0.9) 21.2 (1.0) 8.5 (1.9) 11.6 (0.9) 12.1 (1.8) 3.6 (3.1)

Clinical:
No. of health

care visits
prior 6 mo

0.023e 1.28 (0.33) 2.52 (0.53) 3.04 (0.54) 1.76 (0.58) 3.43 (0.92) 2.79 (1.67) 6.36 (2.70) 2.93 (2.14)

a This table is based on the sample with measures at all time points (nimmune [nI] 5 87, ncortisol [nC] 5 65, nhealth visits [nH] 5 74). For T1-T2, nI 5 105, nC 5 90, and
nH 5 90; for T1-T3, nI 5 89, nC 5 77, and nH 5 81.

b This is the P value for the T1-T3 contrast.
c Values given in parentheses are standard errors unless otherwise indicated.
d Medians are used as a measure of central tendency for CD4/CD8 ratio due to the presence of outliers. The number in parentheses is the interquartile range.
e The planned RANOVA for health care was significant (P 5 0.023), as its P value shows; the post hoc T1-T3 contrast P was not significant.
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and Discrimination Speed Task (49), also used to test neuropsychological im-
pairment, required scanning a series of five-figure items to identify the one figure
(clown face, truck, etc.) that matched a prototype figure; total time (seconds) to
completion was measured.

(iii) Alcohol use and use of other psychoactive substances. Self-report of
frequency (daily or more, less than daily and more than weekly, less than weekly
and more than monthly, monthly or less, rare, and none) of previous (i.e., over
the prior 6 months) and current (i.e., over the prior month) use of alcohol and
other psychoactive substances, by category of substance (opioids, cocaine, am-
phetamines, sedatives/barbiturates, marijuana, hallucinogens, and others), was
obtained by a form designed for this study. Alcohol use was also controlled for
by self-reported ongoing quantity of use. Cigarette smoking was obtained as
history of total pack-year exposure. Caffeine intake was obtained as the equiv-
alent of cups of coffee per day in the week prior to assessment. Sexual activity was
measured as the total number of lifetime sexual partners, the total number of
partners in the prior month, and the number of new male partners over the prior
6 months. Sleep deprivation was quantified by a measure of sleep efficiency,
obtained by self-report of the total number of hours in bed minus the number of
hours in bed awake divided by the total number of hours in bed, on average, over
the week prior to assessment. Exercise frequency was obtained as self-report of
the total number of minutes spent exercising (aerobic and nonaerobic exercise)
over the week prior to assessment.

(iv) Psychopathology. Interviewing for psychopathology utilized the SCID-NP-
HIV. The module for current affective disorder (specifically, major depressive
episode) was used to determine bereavement complicated by major depressive
disorder. The module for alcohol and psychoactive substance use disorders was
used to determine the presence and history of abuse and dependence disorders,
by specific substance used. Diagnostic criteria used were those of the Diagnostic
and Statistical Manual of Mental Disorders III—Revised (1).

(v) Prescribed medication use. Prescribed medication use was obtained by
self-report to a physician assessor conducting the physical examination and
confirmed by the subject’s primary care provider, whenever possible.

(vi) Macronutrient and micronutrient levels. Serum albumin levels (half-life,
;6 weeks) and serum prealbumin level (half-life, ;2 weeks) were determined by
standard-rate nephelometry. Vitamin B6 levels were determined by a bioassay of
RBC aspartate aminotransferase activity. After a single thaw, 100 ml of RBCs
were lysed in 1.6 ml of distilled water. One milliliter of the hemolysate was then
pipetted into a labeled autoanalyzer cup and placed into a sample tray. For the
unstimulated peak, the amino acid substrate solution was run for 5 min and at 20
min the NADH-malic dehydrogenase indicator reagent was added. At 28 min,
the chart was checked for the first sample peak from the recorder (speed, 12
cm/h). The tray was then repositioned for the stimulated run. The pyridoxal
59-phosphate reagent was started for 2 min, and the baseline was reset for the
stimulated peak. The peak heights from the unstimulated and stimulated peaks
were read. Dividing the stimulated value by the unstimulated value yielded the
result, expressed as an activity coefficient. Vitamin B12 levels in serum were
established by a radioisotope dilution assay, and plasma zinc levels were deter-
mined by flame atomic spectrophotometry.

Statistical methods. All statistics were calculated by using SAS software (45).
First, potential imbalances in randomization were examined by ANOVA, with
HIV-1 serostatus and treatment assignment as blocking factors. Further, poten-
tially confounding variables were ascertained by Spearman rank-order correla-

tions between the baseline level of each control variable and changes in the
immune and health care utilization outcome measures. All randomization checks
showing effects in the aforementioned ANOVA and control-outcome variable
correlations with P , 0.20 were then entered into a multiple-regression analysis
with change on the respective immune or health care utilization outcome mea-
sure. Only variables retaining a P of b , 0.20 in these regression analyses (from
either T1-T2 or T1-T3 associations) were included in the final, controlled test for
intervention effect. This test was a repeated-measures analysis of covariance
(RANCOVA) using the multivariate test statistics from the SAS General Linear
Models procedure, with HIV-1 serostatus, treatment assignment, and their in-
teraction as between-subjects factors and time point (baseline, T1; 10 weeks, T2;
6 months, T3) as the within-subjects factor. For comparison, identical models
without control variables were also estimated using a repeated-measures
ANOVA (RANOVA). To further control for baseline level of the dependent
measure, post hoc tests on two measures of change (T1 to T2; T1 to T3) were also
performed. For each of these, an ANOVA without control variables, an
ANCOVA controlling for baseline level only, and an ANCOVA controlling for
baseline level along with the other control variables determined by the afore-
mentioned control variable method were estimated. This analysis controls for
baseline level of the outcome variable by holding its effect constant. For all
specifications, model results were confirmed by using rank-transformed data to
ensure no undue influence of extreme data points (11, 12).

Secondary analyses were conducted to investigate potential factors accounting
for any results found. Pearson product-moment correlations of any effects with
group attendance were estimated as a planned intervention manipulation check.
In order to determine a potential immunomodulating role of plasma cortisol
level, Pearson product-moment correlations of change in plasma cortisol level
with change in CD4 cell count were computed. Further, to analyze an interven-
tion effect on this potential immunomodulator, a RANOVA on plasma cortisol
level using all time points and two post hoc ANOVAs using change from T1 to
each of the follow-up time points were also estimated. Though the additional
control variable procedures specified above for immunological and health care
utilization outcomes were not incorporated here, a control for baseline plasma
cortisol level was included in the analytic models (ANCOVAs) to parallel the
analyses on the other outcome measures described above.

RESULTS
For the CD4 cell count, the RANCOVA demonstrated a

statistically significant intervention effect [F(2,79) 5 3.23; P 5
0.045]. The covariates included in this analysis were total loss
burden due to AIDS and the total scale scores for the clinical
ratings of depression (26) and anxiety (27). In HIV-12 inter-
vention subjects (n 5 29) (Table 2), the CD4 cell count in-
creased 112 cells/mm3 from T1 to T3, while that in HIV-12

control subjects (n 5 16) decreased 88 cells/mm3, resulting in
a difference of 200 cells/mm3 between treatment and control
groups 6 months postintervention (Fig. 1A). In treated
HIV-11 individuals (n 5 51), the CD4 cell count was stable,

TABLE 2—Continued

HIV-12 subject group

Intervention Control

T1 T2 T3 D(T3-T1) T1 T2 T3 D(T3-T1)

820.6 (35.4) 866.0 (44.2) 932.7 (79.3) 112.1 (66.9) 799.6 (66.7) 761.5 (47.2) 711.9 (36.2) 287.7 (58.9)
1,303.6 (60.0) 1,239.0 (70.0) 1,452.6 (106.7) 149.0 (75.1) 1,251.7 (79.2) 1,219.2 (83.8) 1,145.0 (58.3) 2106.7 (86.2)

1,690.5 (74.1) 1,632.8 (66.7) 1,852.5 (136.3) 162.0 (98.3) 1,608.8 (101.9) 1,568.1 (101.2) 1,485.1 (81.0) 2123.7 (114.7)

515.7 (44.1) 460.6 (35.5) 575.7 (57.2) 60.0 (57.1) 471.0 (38.9) 432.1 (42.1) 441.3 (39.1) 229.7 (34.7)
1.70 (0.83) 1.85 (1.58) 1.87 (0.94) 0.17 (0.84) 1.69 (0.82) 1.85 (0.80) 1.49 (0.96) 20.001 (0.43)

11.9 (1.2) 9.6 (0.9) 10.0 (1.2) 21.9 (1.3) 10.3 (1.2) 11.8 (0.7) 12.3 (1.6) 2.0 (1.6)

0.36 (0.15) 1.27 (0.86) 0.86 (0.23) 0.50 (0.35) 0.85 (0.30) 1.0 (0.41) 1.85 (0.60) 1.0 (0.54)
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within laboratory error over 6 months (Table 2). However, that
in HIV-11 controls (n 5 23) decreased 61 cells/mm3 (Fig. 1B).
Both post hoc ANOVAs (using T1-T2 and T1-T3) demon-
strated a statistically significant intervention effect on the CD4
cell count in the total sample [F(1,101) 5 4.42; P 5 0.04
(T1-T2); F(1,86) 5 4.31; P 5 0.04 (T1-T3)].

On the total T-lymphocyte count, a RANCOVA did not
demonstrate a statistically significant effect [F(2,63) 5 1.32;
P 5 0.27]; the covariates included were CDC stage, antiretro-
viral medication use, current frequency of smoking and seda-
tive medication use, total loss burden due to AIDS over the
prior 6 months, and the (total) Hamilton Depression and Anx-
iety Rating Scale scores. However, a RANOVA over all three
time points revealed a trend toward a significant effect [F(2,82)
5 2.43; P 5 0.09], and a post hoc ANOVA from T1 to T3
demonstrated a statistically significant intervention effect
[F(1,86) 5 4.84; P 5 0.03]. This effect remained after control-
ling for baseline count in an ANCOVA [F(1,85) 5 4.89; P 5
0.03]. However, an ANCOVA controlling for CD4 cell count
was not statistically significant [F(1,84) 5 1.49; P 5 0.23]. In
addition, these effects were not found in the ANOVA from T1
to T2, with [F(1,100) 5 0.28; P 5 0.59] or without [F(1,101) 5
0.51; P 5 0.47] baseline count controlled. Regarding the
changes from T1 to T3 that were observed for HIV-11 inter-
vention subjects, total T-lymphocyte count increased 33 cells/
mm3 over 6 months, while for HIV-11 controls this count
decreased 87 cells/mm3 (Table 2), a relative difference in mean
change from baseline of 120 cells/mm3.

On the total lymphocyte count, a RANCOVA did not dem-
onstrate a statistically significant intervention effect [F(2,53) 5
1.22; P 5 0.30]; the covariates included were prealbumin level,
being urine toxicology positive, current sedative medication
use, educational level, and highest prior (at least 6 months
earlier) frequency of amyl nitrite use. The RANOVA over all
three time points showed a trend toward a significant effect
[F(2,83) 5 2.48; P 5 0.09], without control variables, and the
post hoc ANOVA (T1-T3) demonstrated a statistically signif-
icant intervention effect [F(1,87) 5 4.93; P 5 0.03]; this anal-
ysis was also significant with the baseline level controlled
[F(1,86) 5 5.14; P 5 0.03] (when ranks rather than raw data
were analyzed). In addition, when CD4 cell count was con-
trolled, the ANCOVA retained statistical significance [F(1,85)
5 4.08; P 5 0.05]. There was a modest increase from baseline
in total lymphocyte count among HIV-11 intervention subjects
(of 49 cells/mm3 at T3) (Table 2), whereas that among HIV-11

control subjects decreased 101 cells/mm3 at T3, a relative mean
difference in change from baseline of 150 cells/mm3. Among
HIV-12 intervention subjects, this measure increased 162 cells/
mm3 at T3 but decreased 124 cells/mm3 among the controls, a
relative mean difference in change from baseline of 286 cells/
mm3.

No statistically significant intervention effects were found on
the CD4/CD8 ratio or on the CD8 cell count, without control
variables, with baseline level controlled alone, or with baseline

level controlled in addition to other control variables deter-
mined by our aforementioned method.

The mode for group attendance was nine sessions for both
the HIV-11 and the HIV-12 intervention subjects. The Pear-
son product-moment correlation coefficient between frequency
of groups attended and change in immunological outcome
from T1 to T3 was r 5 0.28 (P 5 0.03), r 5 0.32 (P 5 0.02), and
r 5 0.29 (P 5 0.02), for the CD4 cell count, the total T-
lymphocyte count, and the total lymphocyte count, respec-
tively.

The Pearson product-moment correlation coefficient be-
tween change in CD4 cell count and change in plasma cortisol
level from T1 to T3 was r 5 20.28 (P 5 0.03), controlling for
HIV-1 serostatus. The correlation among HIV-11 subjects
(r 5 20.25) was larger in absolute value than that among
HIV-12 subjects (r 5 20.20). Change in plasma cortisol level
by treatment was analyzed as described above for the immune
measures. The three-time-point RANOVA demonstrated a
significant difference by treatment in the time path of change
in plasma cortisol level [F(2,60) 5 3.92; P 5 0.03], with the
intervention groups showing a decrease and the control groups
showing an increase in plasma cortisol level. For HIV-11 in-
tervention subjects, the mean plasma cortisol level at T1 de-
creased 1.2 mg/dl at T3, whereas the HIV-11 control subjects
showed a mean plasma cortisol level increase of 3.6 mg/dl from
T1 to T3 (Fig. 1D), a relative mean difference in change from
baseline of 4.8 mg/dl. For HIV-12 intervention subjects, the
mean plasma cortisol level at T1 decreased 1.9 mg/dl at T3,
whereas for HIV-12 control subjects, the mean plasma cortisol
level increased 2.0 mg/dl at T3 (Fig. 1C), a relative mean
difference in change from baseline of 3.9 mg/dl. In the ANOVA
including T1 and T3, the intervention effect was statistically
significant, whether [F(1,72) 5 7.51; P 5 0.008] or not [F(1,73)
5 11.11; P 5 0.001] the baseline level of plasma cortisol was
controlled. The ANOVA including T1 and T2 was not statis-
tically significant, though a trend in the same direction was
observed, again whether [F(1,85) 5 3.42; P 5 0.07] or not
[F(1,86) 5 3.27; P 5 0.075] the baseline level of plasma cortisol
was controlled.

The effect of the intervention on change in health care
utilization over the three time points was also examined. In the
RANOVA [F(2,69) 5 3.97; P 5 0.02] and RANCOVA
[F(2,43) 5 3.55; P 5 0.037] analyses on number of health care
visits, an intervention effect was statistically significant; be-
cause of distributional issues involved with the use of the con-
trol variables, the RANCOVA was performed on ranks rather
than on raw data. This suggests that the latter analysis cor-
rected for a lack of normality in the data, which was required
to substantiate the effect observed. The covariates included in
the RANCOVA analysis were frequency of opioid use and
marijuana use over the prior 6 months, current cocaine use
frequency, length of time since the loss, sleep deprivation,
prealbumin level (for macronutrient status), and levels of vi-
tamin B6 and B12 (reflecting micronutrient status). For

FIG. 1. CD4 cell count, plasma cortisol level, and health care utilization change in HIV-11 and HIV-12 individuals. (A and B) Regarding the CD4 cell count
outcome, among HIV-12 intervention subjects (A), the mean CD4 cell count increased progressively, whereas for HIV-12 control subjects there was a progressive
decrease. For HIV-11 subjects (B), the mean CD4 cell count was higher at baseline (statistically controlled herein) among control subjects than among their
intervention counterparts. However, the change in CD4 cell count reflected a decrease overall among control subjects, whereas for HIV-11 intervention subjects the
CD4 cell count remained stable. (C and D) Regarding plasma cortisol level, among HIV-11 intervention subjects (D) mean plasma cortisol level stabilized initially
postintervention and then decreased at 6 months, while the mean of HIV-11 control subjects increased at T2 and again, though less substantially, at 6 months. In
HIV-12 intervention subjects (C), unlike their HIV-11 counterparts, mean plasma cortisol levels initially decreased postintervention, a change that was essentially
maintained at 6 months. The HIV-12 control subjects showed a pattern similar to their HIV-11 counterparts, with an increase in the mean at T2 and again, though
less substantially, at T3. (E and F) Regarding the clinical outcome on health care visit utilization, among HIV-11 control subjects (F) mean health care visit utilization
increased, whereas for HIV-11 intervention subjects there was a smaller, progressive increment. Among HIV-12 subjects (E), a similar pattern of change in the mean
number of health care visits was observed. For all panels, standard errors are shown by vertical bars.

VOL. 5, 1998 BEREAVEMENT SUPPORT GROUP, CD4 COUNT, AND HEALTH VISITS 387



HIV-11 control subjects, the number of health care visits over
the prior 6 months (Table 2) increased a mean of 1.17 visits
relative to those in the intervention condition (Fig. 1F). Inter-
estingly, for healthy HIV-12 control subjects, a mean increase
of 0.50 visits also was observed relative to those in the inter-
vention condition (Fig. 1E).

In none of the primary analyses reported above on immu-
nological, neuroendocrine, or health care utilization outcomes
was a statistically significant interaction between HIV-1 sero-
status and treatment assignment observed. Hence, the treat-
ment findings on each of these outcome measures were not
significantly different by HIV-1 serostatus.

DISCUSSION

The results demonstrate that a brief bereavement support
group intervention was associated with salutary immunological
effects immediately following intervention and at 6 months
follow-up, for both HIV-11 and HIV-12 homosexual men. To
our knowledge, no other behavioral intervention studies have
been reported that demonstrate such a longitudinal effect of
this duration on immunological measures in the HIV-1 in-
fected (2, 34). Further, the association of these changes with
frequency of group attendance suggests a dose-response rela-
tionship, buttressing the intervention effect.

The increments observed in HIV-12 subjects postinterven-
tion and at 6 months contrasted to the simultaneous decre-
ments in the HIV-12 control group suggest that this interven-
tion not only protected against a decrement in CD4 cell count
related to bereavement but also that it had a truly positive
immunological effect. This conclusion is corroborated by a
statistically significant post hoc mean contrast comparison on
CD4 cell count change between the HIV-12 intervention and
control groups. For HIV-11 subjects, the difference in mean
CD4 cell count over the follow-up time points suggests that
only protection against a decrement was afforded by the inter-
vention. The effect of HIV-1 load itself in plasma may have
prevented a true increment in CD4 cell count from being
observed among HIV-11 intervention subjects herein, a
broader issue in evaluating behavior-immune associations
among the HIV-1 infected previously noted by Stein et al. (48).
There was no evidence that the intervention effect observed
was different based on HIV-1 serostatus. Although the post
hoc mean contrast comparison on CD4 cell count change was
not statistically significant between the HIV-11 intervention
and control groups, this could have been due to a lack of
control for viral load (not routinely assessed clinically during
the period of this study), a related smaller intervention effect
size for HIV-11 individuals, and the need for a commensu-
rately larger HIV-11 subsample size. The more-limited re-
sponse to the intervention among HIV-11 individuals may
represent a direct, pathophysiological effect of HIV-1 infection
rather than what might otherwise be potentially interpreted as
a blunting of normal limbic-hypothalamic-pituitary-adrenal
(LHPA) axis activity reflected in lesser degrees of intervention-
associated change in plasma cortisol level. The phenomenon of
blunting would predict a decreased correlation of changes in
plasma cortisol level with changes in CD4 cell count in HIV-11

subjects compared to their HIV-12 counterparts. However, the
changes in plasma cortisol levels were comparable in magni-
tude for both the HIV-11 and HIV-12 subjects (by treatment
assignment); moreover, the correlation of change in plasma
cortisol level to change in CD4 cell count was actually greater
in the HIV-11 subjects than among their HIV-12 counter-
parts. Together, these observations lend credence to the inter-
pretation that the decreased immunological response to inter-

vention observed among the HIV-11 subjects herein is due to
a direct pathophysiological effect of HIV-1 infection itself.
Hence, future studies should include determinations of plasma
HIV-1 RNA copy number.

The magnitude of the intervention effect merits specific
comment. For HIV-12 individuals, the difference between the
intervention and control groups in mean change at 6 months
postintervention reached 200 cells/mm3. This is equivalent to
more than four times the difference (48 cells/mm3) between
the lower limit of the normal range for the CD4 cell count in
our laboratory (547 cells/mm3) and the upper limit of 1993
CDC immunological stage 2 (499 cells/mm3), which is used to
define the first step of clinically significant immunological dec-
rement in CD4 cell count for an HIV-11 individual (8).
Though this change appears likely to be clinically significant,
the clinical significance of CD4 cell count differences below the
normal range may not apply to differences within the normal
range. Nevertheless, these results do suggest a potential salu-
tary clinical effect that this intervention might have outside of
HIV-1-infected or -affected individuals, i.e., on the general
population suffering a loss of a significant other from any
cause.

Regarding HIV-11 individuals, the CD4 cell count of be-
reaved HIV-11 control subjects declined 60 cells/mm3, which is
a change greater than the average decrement in CD4 cell
count, 50 cells/mm3, sustained by HIV-11 individuals over 1
year (twice the follow-up period used here). Hence, this effect
may prove to be clinically significant, given the central role of
the CD4 cell in coordinating immune responses. In conjunc-
tion with changes in plasma HIV-1 RNA copy number, decre-
ments in CD4 cell count remain instrumental for clinical de-
cision making in daily patient care (e.g., when to initiate
antiretroviral drug therapy as well as primary prophylaxis of P.
carinii pneumonia and of M. avium-M. intracellulare infec-
tions). Moreover, and as aforementioned, the CD4 cell count
has been judged to be of sufficient clinical import to warrant
incorporation into the 1993 CDC staging system itself (8). It
should be noted that the CD4 cell count has been shown to
persist as an independent predictor of clinical HIV disease
progression, after accounting for plasma HIV-1 RNA copy
number (6). Hence, a significant change in the CD4 cell count
would be expected to affect the clinical progression of this
infection. Further research with a larger HIV-11 sample strat-
ified by 1993 CDC disease stage, though difficult to accrue,
would elucidate the impact of clinical HIV disease status on
the estimate of the intervention effect.

Regarding the related lymphocyte populations that might
also have been expected to be responsive to such an interven-
tion, it is of interest that similar results were demonstrated for
the intervention on total T-lymphocyte and total lymphocyte
counts. Since the total T-lymphocyte count and the total lym-
phocyte count both include CD41 T cells, post hoc analyses of
these outcomes, controlling for the CD4 cell count, were con-
ducted. For total T-lymphocyte count, this eliminated the in-
tervention effects, suggesting no effect on other T lymphocytes,
as expected given the lack of effect on the CD8 cell count.
However, the total lymphocyte count did show an intervention
effect after controlling for the CD4 cell count (P 5 0.04),
suggesting that another lymphocyte population (e.g., natural
killer cells and/or B lymphocytes) may have been similarly
affected. The total lymphocyte count has previously been
shown to be useful in an immunological staging system of
progression of HIV-1 infection in both homosexual men and
injecting substance users by Zolla-Pazner et al. (51) and was
predictive of progression independently of the CD4 cell count
in these studies. The former measure was incorporated as the
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last step in a Guttman scalogram consisting of three hierarchi-
cal immunological changes, beginning with (i) CD4/CD8 ratio
inversion, progressing to (ii) CD4 cell count decline to less
than 500 cells/mm3, and culminating in (iii) total lymphocyte
count decline to less than 1,500 cells/mm3. Hence, the findings
on CD4 cell and total lymphocyte counts, taken together, in-
dicate that the intervention effect may hold not only at the
earlier stages of disease examined here (the asymptomatic and
early symptomatic stages) but possibly in late-stage HIV-1
infection (AIDS) as well.

In order to examine the potential clinical effect of the im-
munological changes observed, we examined a clinical health
variable: the number of health care visits reported by subjects
to the blinded physician assessors conducting the study history
and physical examinations. Over the 6 months following the
intervention period, HIV-11 subjects assigned to the interven-
tion had fewer health care visits than their respective controls,
suggesting a clinical benefit substantiating the significance of
the immunological changes observed. The effect on the num-
ber of health care visits among the physically healthy, HIV-12

subjects is also noteworthy. This was relatively unexpected,
given the greater press to seek health care services among
HIV-11 individuals. Nevertheless, the HIV-12 intervention
subjects showed a mean of 0.5 fewer health care visits over the
6 months following the intervention period than their respec-
tive control subjects. This suggests that the bereavement sup-
port group intervention may be expected to have salubrious
effects for the general population exposed to recent bereave-
ment as well.

Though the consistency of both the immunological and clin-
ical health care visit effects observed here is apparent, several
aspects of the findings might be pursued in future studies. For
example, the CD4 cell count, total T-lymphocyte count, and
total lymphocyte count, while important, are only three immu-
nological measures of relevance in HIV-1 infection. Several
other measures should be examined for the breadth of such an
immunological effect. These would include not only other phe-
notypic measures (e.g., the cytotoxic CD81 T-lymphocyte or
cytotoxic-T-lymphocyte [CTL] count, associated with long-
term nonprogression), but also functional immune measures
(lymphocyte proliferative response to mitogens, NKCC, and
CTL-mediated cytotoxicity). In particular, functional tests us-
ing antigenic peptides and/or proteins of HIV-1 as stimuli
would be of great interest. Markers of abnormal immunolog-
ical activation (i.e., b2-microglobulin and neopterin levels)
could also add to the power of the effects observed on pheno-
typic and functional immune measures. Of great interest, in
addition, would be changes in the relative levels of Th1 cyto-
kines (e.g., interleukin-2 [IL-2], gamma interferon, and IL-12),
associated with maintaining cell-mediated immune responses
exemplified by CTL activity linked with the deterrence of clin-
ical HIV disease progression, versus Th2 cytokines (e.g., IL-4,
IL-5, IL-6, IL-10, and IL-13), associated with stimulation of
humoral immune responses and with greater likelihood of clin-
ical HIV disease progression. Such cytokine effects might not
be predominantly accounted for by the CD4 cell count alone.
Ultimately, the effect that these changes in immunity might
have on viral burden (i.e., plasma HIV-1 RNA copy number)
is of great interest, since this measure has become a standard
for assessing the clinical impact of antiretroviral drug thera-
pies.

Given the effect observed on the level of plasma cortisol, the
putative neuroendocrine mediator found to decrease in re-
sponse to the intervention here, future studies of corticotropin-
releasing hormone (CRH) (from cerebrospinal fluid) and of
plasma adrenocorticotropic hormone (ACTH) are warranted.

This would permit assessment of the response to intervention
along the entire LHPA axis, allowing possible localization of
the neuroendocrine mediation of the intervention effect,
should it be replicated. Given that 90% of cortisol in plasma is
bound to cortisol binding globulin (CBG) and that bound cor-
tisol can neither reach many target tissues nor bind to its
receptors, CBG level should be assessed to ascertain free cor-
tisol level and further document the intervention effect ob-
served in the present study. In addition, examining a cortisol
effect as a ratio of cortisol to its endogenous antagonists
(dehydroepiandrosterone [DHEA] and DHEA sulfate) might
prove helpful. However, we do not expect that these measures
would have affected the findings herein, as there would be no
expected difference by treatment assignment on these specific
measures in this randomized, controlled clinical trial. More-
over, both DHEA (or DHEA sulfate) and CBG levels would
be expected to demonstrate a greater range of variation among
women than men, owing to modulation by higher estrogen
levels (13, 14), further supporting a lower likelihood of an
effect of these measures on the cortisol results in this entirely
male sample.

Notably, cortisol level has recently been proposed to be of
central importance in the clinical progression of HIV-1 infec-
tion (10). This may be due to cortisol-induced suppression of
the production of Th1 cytokines, enhancement of the produc-
tion of Th2 cytokines, induction of apoptosis (programmed cell
death), and, more directly, through increased replication of
HIV-1 itself (10). Regarding specific cytokines, decreased IL-2
production, known to occur with increments in cortisol level,
would be associated with decreased maturation of CTLs, the
function of which is known to be preserved in long-term non-
progressors with HIV-1 infection (5). Moreover, a decreased
count of CTLs has been observed in association with severe life
stressors, such as bereavement, in the HIV-1 infected (15).

Perhaps yet more important is the potential interaction be-
tween neuroendocrine hormones of the LHPA axis and the
genome of HIV-1 itself. For example, CRH is known to show
hypersecretion in the setting of bereavement (42), and the
proopiomelanocortin (POMC) CRH-responsive-element bind-
ing protein (PCRH-REB-1) binds to a specific region of the
POMC promoter described as the POMC-CRH responsive
element (PCRH-RE). A specific sequence of the PCRH-RE is
100% homologous with the long terminal repeat (LTR) of
HIV-1, which is responsible for up-regulation of its replication
(36). Hence, PCRH-REB-1 may bind to the LTR of HIV-1,
and this interaction in the setting of bereavement could con-
tribute an additional stimulus to disease progression beyond
that which is expected—the endpoint of CRH hypersecretion,
increased plasma cortisol levels—and the aforementioned as-
sociated immunological changes. Moreover, the vpr gene prod-
uct of HIV-1, Vpr, a 15-kDa virion-associated HIV-1 protein,
has been shown to interact with the activated glucocorticoid
receptor complex and to influence its activity. Potentially, ac-
tivation of glucocorticoid receptor type II in response to in-
creased cortisol levels could be inhibited by this interaction,
down-modulating the negative feedback loop of cortisol from
periphery to brain, and contributing to chronic LHPA axis
hyperactivity manifesting as part of the generalized glucocor-
ticoid resistance reported in late-stage HIV-1 infection (9).

Finally, the potential clinical significance of the immunolog-
ical and neuroendocrine findings was bolstered by the analysis
of health care visit utilization. While there was a significant
difference by treatment assignment in the HIV-11 and HIV-12

intervention subjects versus their respective control subjects, in
both cases the control subjects had higher levels of baseline
health care visit use. This was likely related to the study design,
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since subjects assigned to the control condition were allowed to
seek other treatment related to their bereavement-associated
distress, consonant with the specification of the control condi-
tion as a community comparison standard of care condition
rather than a no-treatment condition. Moreover, this increased
baseline use of services in the control groups operates to create
a bias against finding the bereavement support group interven-
tion effect demonstrated herein, in which the control subjects
were found to increase treatment utilization still further com-
pared to the intervention subjects. It should be cautioned that
the health care visit results may reflect changes in the likeli-
hood of care utilization as a response to intervention rather
than an actual decrement in HIV-1 specific clinical symptoms
experienced. Hence, decreased progression to clinically de-
fined AIDS (complementing the CD4 cell count changes re-
lated to 1993 CDC immunological staging reported herein)
and increased survival time would further support a clinically
significant intervention effect.

At this time, it may be concluded only that a bereavement
support group of the type used in this study may have a sig-
nificant, salutary immunological effect as well as a clinical
health effect and that this possibility merits further investiga-
tion. Future studies would also have to account for the bene-
ficial effects of the recent introduction of the protease inhibi-
tors on the CD4 cell count and on clinical health status, though
lack of adherence to these drugs in the general population may
result in an increased prevalence of resistant virus over time
and a return to more rapid clinical HIV disease progression
rates. Regarding implications for clinical practice, a bereave-
ment support group intervention should most certainly be
viewed as investigational for immunological and clinical health
outcomes. However, to the extent that such interventions do
improve psychological status as well as functional status in
activities of daily living, screening in HIV/AIDS clinical set-
tings for the occurrence of loss of a significant other and
offering bereavement intervention may well be indicated, re-
gardless of any potential associated immunological or clinical
health benefits.
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