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Abstract 

This study evaluates psychological and immunological functioning after bereavement and the influence of group 
counseling. Eighteen widows (bereaved within 3 months of enrolment) and a reference group of 10 married control 
subjects were asked to fill in self-report scales and to donate a blood sample (Tl). After Tl, half of the widows (the 
experimental group) were randomly assigned to grief counseling (13 sessions over 4 months), while the other subjects 
(the control group) received no treatment. Seven months after bereavement (T2) or, in the case of the experimental 
group, immediately after the intervention, a follow-up was conducted in the widowed subsample using the same 
measures. Blood samples were analyzed to determine the total number of white blood cells, number of lymphocyte 
subsets, natural killer cell activity (NKCA) and lymphocyte proliferative response to phytohemagglutinin (PHA), 
anti-CD3 and pokeweed mitogen (PWM). At Tl, we found significant differences between widows and non-widows 
regarding both psychological and immunological measures. Widows felt more anxious, depressed, hostile and 
agoraphobic. At Tl, widows had a lower number of the CD19+CDSf B cell subpopulation. The cell function tests 
for T and B cells showed higher responses in widows (lymphocyte proliferation response to PHA, anti-CD3 and 
PWM). No significant difference in NKCA was found between widows and non-widows. At T2, there appeared to be 
no significant difference between widows and non-widows on the psychological measures. With respect to the 
immunological measures, widows and non-widows showed no significant differences for the total number of white 
blood cells, number of lymphocyte subsets and NKCA. Consistent with our findings at Tl, the lymphocyte 
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proliferation response to PHA, anti-CD3 and PWM at T2 appeared to be higher in widows than in non-widows. 
Comparing the experimental group (widows) and the control group (widows) with respect to psychological measures 
at Tl, widows in the experimental group felt more insufficient and had more sleep disturbances. With respect to the 
immunological measures, no differences were found between those two groups. When the same two groups were 
again compared at T2, no differences were found in any of the psychological or immunological measures (lymphocyte 
sub-populations, proliferation tests and the NKCA). 0 1999 Elsevier Science Ireland Ltd. All rights reserved. 
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1. Introduction 

Bereavement is known as a severe life stressor 
with psychological and immunological conse- 
quences (Murrell et al., 1988; Spurrell and Creed, 
1993). Epidemiologic research has demonstrated 
that persons show increased morbidity and mor- 
tality after the death of a family member (Mor et 
al., 1986; Jones, 1987; McCrae and Costa, 1988; 
Schaefer et al., 1995; Kissane et al., 1996). Al- 
though the psychological consequences of be- 
reavement have been extensively studied, there is 
still limited knowledge of the impact on immuno- 
logical functioning. Bereaved people show a de- 
crease in T and B cell proliferation (Bartrop et 
al., 1977; Schleifer et al., 1983). More recent 
studies suggest a suppression of natural killer cell 
activity (NKCA) in bereaved people (Irwin et al., 
1987a,b, 1988), but no change in number of natu- 
ral killer (NK) cells (Pettingale et al., 1994). 
Zisook et al. (1994b) also neither found a signifi- 
cant difference for number of lymphocytes and 
number of NK cells for widows vs. a group of 
non-widowed women nor a difference for NKCA 
or mitogen stimulation with concanavalin A 
(ConA). However, a subset of widows with a 
diagnosis of ‘major depressive disorder’ (MDD) 
showed a decreased mitogen stimulation and a 
decreased NKCA compared to widows without 
this diagnosis. 

Studies on samples of non-bereaved people, 
focusing on the interaction between clinical de- 
pression and NKCA, gave inconsistent results 
(Stein et al., 1991). Low levels of NKCA in MDD 
were reported by Urch et al. (1988), Nerozzi et al. 
(1989) and Maes et al. (1992). However, other 
researchers did not find a decreased NKCA in 
MDD. Schleifer et al. (1989) reported no signifi- 

cant differences between NKCA in 91 patients 
with unipolar MDD and 91 matched control sub- 
jects. Miller et al. (1991) also found no immuno- 
logical differences, with the exception of an im- 
provement of NKCA for depressed females. 
Birmaher et al. (1994), likewise, found no signifi- 
cant differences in NKCA for adolescents with or 
without MDD, but adolescents with MDD having 
experienced adverse life events showed a lower 
NKCA compared to adolescents with MDD with- 
out adverse life events. 

Several studies (Zisook and Schuchter, 1993, 
Zisook et al., 1994a; Mendes de Leon et al., 1994) 
revealed that l-2 years after the loss of the 
spouse approximately 15-28% of bereaved peo- 
ple still show depressive complaints. In the first 2 
years of bereavement, Zisook et al. (1994b) even 
found subsyndromal symptomatic depression as- 
sociated with substantial morbidity. Studies have 
been done to assess the effect of supportive pro- 
grams for bereaved people on psychological and 
physiological functioning. The nature of these 
programs varied from the provision of emotional 
support and practical assistance (Vachon et al., 
1980) and self-help groups (Lieberman and 
Videka-Sherman, 1986; Marmar et al., 1988; Lund 
et al., 1989; Quarmby, 1993) through to professio- 
nal-guided grief counseling (Raphael, 1977; 
Parkes, 1981; Raphael, 1980, 1983; Marmar et al., 
1988; Lieberman, 1989; Lieberman and Yalom, 
1992). Although these studies had different de- 
signs and intervention strategies, one may con- 
clude in general that grief counseling can be a 
factor in reducing psychological distress. Since 
the operationalization of the physiological func- 
tioning of bereaved people in the aforementioned 
studies focuses on the increased presence of so- 
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matic complaints and/or medical consumption, 
immunological functioning may be regarded as 
being of interest as an objective measure of physi- 
ological functioning. 

With respect to the interaction between psy- 
chological and immunological functioning in be- 
reavement, previous research has not produced 
entirely consistent findings. Although the afore- 
mentioned studies on bereavement generally show 
a suppressive effect on cell functioning tests, the 
mediating psychological variables between be- 
reavement and immunity remain unclear. In the 
present pilot study, we compared psychological 
symptoms and the number and function of T, B 
and NK cells in widows and non-widows. The 
immunosuppressive effects of bereavement are 
expected to be most acute in the months immedi- 
ately following the loss. For this reason, we col- 
lected our data as soon as possible (3 months 
after bereavement), restricted only by the guide- 
lines of our medical ethical board. It has been 
suggested that in non-bereaved people feelings of 
being in control and of assertiveness and op- 
timism enhance immunological functioning 
(Rodin and Salovey, 1989; Taylor, 1990). Against 
this background, we hypothesized that widows 
would benefit from group counseling in terms of 
psychological and immunological functioning. In 
order to address this issue, we assessed the 
short-term effects of group counseling on psycho- 
logical and immunological parameters using a 
randomized, no-treatment control group design. 

2. Methods 

2.1. Participants 

The following inclusion criteria have been used 
for all participating women: raised in the Dutch 
culture, speaking Dutch as native language, hav- 
ing an age of 50-65 years and being physically 
and psychologically able to cooperate in this study. 
With respect to the widows, they were widowed 
for 3 months and had to have lost their spouse 
after a period of a minimum of 1 week, being in a 
life-threatening situation. The group of non- 

widowed, married women were to consist of 
women living in the same district and were 
matched for education and employment. Names 
and addresses of widows who might meet the 
inclusion criteria were obtained from records of 
deaths held at the registry office in Rotterdam. 
Selection was based on the date of bereavement 
and the age of the deceased. A total of 100 
widows were contacted 2 months after bereave- 
ment by means of a letter informing them about 
the study and inviting them to participate. Ap- 
proximately 1 week later, each of the widows was 
phoned and asked for her response. If this was 
positive, an appointment was made for an intake 
interview. If it then appeared during intake that 
the widow satisfied the inclusion criteria and was 
willing to participate, her informed consent was 
obtained and an appointment was made for the 
initial tests. A sample of 73 non-widowed married 
women were approached in the same way. 

Many widows (N = 52) could not be contacted, 
either because they had no telephone or an ex- 
directory number, or because they were staying 
temporarily with close relatives. Most of these 
women failed to respond to a ‘reminder’ letter or 
responded too late to meet the inclusion criteria. 
Of the remaining 48 widows, seven were excluded 
because of the circumstances of their bereave- 
ment (a sudden loss caused by, e.g., a heart attack 
or traffic accident) and three were prevented from 
participating by their extremely poor physical 
condition. Of the remaining 38 widows who met 
the inclusion criteria, 19 refused to participate for 
various reasons - ‘want to cope by myself (N = 
1); ‘too confrontational’ (N= 2); ‘no time’ (N= 
1); ‘waiting for an operation’ (N = 3); ‘reluctance 
to give blood samples’ (N = 2); ‘don’t want to be 
a research object’ (N = 2); ‘already participating 
in another research project’ (N = 4) - and four 
refused to participate without giving any reason. 
Nineteen appointments were made for intake in- 
terviews and the first tests. Eighteen widows com- 
pleted the study. Of the 73 non-widowed women 
approached by letter, most could not be con- 
tacted by phone (e.g. ‘out at work’) and only 10 
eventually completed the study (the reference 
group). 
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2.2. Study design 

Eighteen widows who had been bereaved 3 
months ago and a reference group of 10 married 
control subjects were asked to fill in self-report 
scales and to donate a blood sample (Tl). After 
Tl, half of the widows were randomly assigned to 
grief counseling (13 sessions over 4 months), while 
the other subjects received no treatment. Seven 
months after bereavement (T2) or, in case of the 
experimental group, immediately after the inter- 
vention, a follow-up was conducted in the wid- 
owed subsample using the same measures (Fig. 1). 
Blood samples were analyzed with regard to total 
absolute number of white blood cells, absolute 
number of several lymphocyte subsets [CD19+; 
CD19+CD5+; CD3’; CD4+CD3+; CD8+CD3+; 
CD3+ HLA DR+ (CD16 and/or CD56+)CD3-1, 
natural killer cell activity, and lymphocyte prolif- 
erative response to PHA, anti-CD3 and PWM. 

2.3. Psychological data 

Psychological symptoms were assessed using the 
SCG90 self-report scale (Arrindell and Ettema, 
1981). This 90-item scale asks about symptoms 
which have occurred during the preceding week 
and consists of eight sub-scales: agoraphobia, anx- 
iety, somatic symptoms, depression, distrust and 
interpersonal sensitivity, insufficiency, hostility 
and sleep disturbances. The intensity is rated on a 
five-point scale (ranging from ‘not at all’ to ‘ex- 
tremely’). 

measurement TO Tl 

months after bereavement - 3 

2.4. Immunological data 

Phenotyping of the following subsets of lym- 
phocytes was performed by incubating 100 ~1 of 
whole heparinized blood with (combinations of) 
conjugated monoclonal antibodies. Natural killer 
cell activity was measured and proliferation tests 
were performed by stimulating peripheral blood 
mononuclear cells (PBMC) with PHA, anti-CD3, 
and PWM. 

2.4.1. Procedure for collecting blood 
Between 09.00 and 11.30 h, 60 ml of peripheral 

blood (PB) was obtained using lo-ml Na-heparin 
coated tubes. The blood samples were taken from 
the median cubital vein of the forearm with a 
vacuum system. All analyses were performed the 
same day as the samples were collected. 

2.4.2. Phenotyping of peripheral blood mononuclear 
cells (PBMC) 

Leukocytes were phenotyped using a FACScan 
flow cytometer (Becton Dickinson, San Jose, CA, 
USA). Whole blood was incubated with a panel of 
optimally titrated fluorescein isothiocyanate 
(FIT0 or phycoerythrin (PE) conjugated mono- 
clonal antibodies (Moabs) for single or multiple 
immunofluorescence staining. Irrelevant IgG2 
FITC or IgGl PE conjugated Moabs were used as 
negative controls. Before determination of the 
percentage of positive cells, red blood cells were 
lysed using FACS Lysing Solution (Becton Dick- 
inson). The Moabs used in this study were ob- 

TZ 

7 

WIDOWS 

NON-WIDOWS 

*II* II* II* II* ) intervention % (experimental group) 

n randomization 

*wo * L ) no intervention % (control group) 

n (reference group) 

Fig. 1. Visual representation of study design. 
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tamed from Becton Dickinson, unless otherwise 
stated, and were: CD19 (Leu-12 PE) and CD20 
(Bl FITC; Coulter Clone, Hialeah, FL, USA) to 
label B cells; CD3 (Leu-4 FITC), CD4 (Leu-3 
FITC or Leu-3 PE) and CD8 (Leu-2 PE) to label 
T cells; CD5 (Leu-1 FITC) to label T and B cells; 
CD16 (Leu-llc PE) and CD56 (Leu-19 PE) to 
label NK cells; anti-HLA-DR CL243 PE) to label 
activated T cells; and CD14 (My4 PE; Coulter 
Clone) and CD45 (HI-e-1 FITC) to determine, in 
combination with the whole blood forward and 
side-scatter patterns, the percentages of granulo- 
cytes, monocytes and lymphocytes (Leucogate). 
Further data analyses were performed on the 
lymphocyte population thus defined. This lympho- 
cyte population represented at least 95% of the 
total number of lymphocytes and contained < 3% 
contamination by monocytes. White blood cell 
counts were performed using a Coulter Counter 
Model ZM (Coulter Electronics, Hialeah, FL, 
USA). In this way, percentages as well as absolute 
numbers of the following lymphocyte (sub)popu- 
lations were determined: B lymphocytes (CD19+ 
and/or CD20+); CD5+ B lymphocytes (CD5+, 
CD19+); CD4+ T lymphocytes (CD4+, CD3+); 
CD8+ T lymphocytes (CD8+, CD3+); activated T 
lymphocytes (HLA-DR+, CD3+ 1; and NK cells 
(CD16+ and/or CD56+, CD331. 

2.4.3. Isolation of PBMC 
PBMC were prepared by a standard density 

gradient separation. Heparinized blood was di- 
luted in the proportion 1:l with phosphate- 
buffered saline (PBS; pH = 7.21, and layered on a 
Ficoll-Hypaque gradient (d,-, = 1.077 g/cm3; 
Pharmacia, Sweden). Cells were washed twice in 
RPM1 1640 culture medium with Hepes, supple- 
mented with L-glutamine (29.2 g/l), penicillin/ 
streptomycin (5.99/10.0 g/l) and 10% heat inac- 
tivated FCS. The FCS was specially selected for 
its growth-supporting properties and low en- 
dogenous mitogenic activity. 

2.4.4, NK cell assay 
PBMC were resuspended in 0.5 ml of culture 

medium with concentrations of 5, 2.5, 1.2 and 
0.06 X 106. The erythroblastoid NK-sensitive cell 

line K562 was used as a target cell line. Vital 
K562 cells were counted by trypan blue dye exclu- 
sion. After labeling 2 x lo6 K562 cells with 200 
~1 Na’lCrO, (3.7 MBq; Amersham, UK) and 100 
~1 culture medium for 1 h at 37°C 5% CO,, the 
cells were washed twice and resuspended in RPM1 
1640 medium (Gibco, USA) supplemented with 
5% heat inactivated FCS. Cultures were set up 
with four PBMC to target cell (T> ratios by mixing 
a constant number of 51 Cr-labeled target cells 
(0.1 X lo6 cells/ml) with four dilutions of PBMC 
(E). The four E:T ratios are 50:1, 25:1, 12.5:1 and 
0.63:1. After 4 h the supernatants were harvested 
and counted in a gamma counter. The data were 
expressed in terms of lytic units (LU) 20%, de- 
fined as the number of cells required to cause 
20% of target cell lysis. 

2.4.5. Lymphocyte proliferation tests 
In all cell culture experiments, PBMC were 

adjusted to a final concentration of 5 x 10’ 
cells/ml. Cells were cultured in the same RPM1 
1640 medium used for the isolation of PBMC. 
The following mitogens were added in optimal 
concentrations: PI-IA (100 kg/ml); Wellcome Di- 
agnostics, Dartford, UK), ConA (100 pg/ml; 
Sigma Chemical Co., St Louis, MO, USA), and 
PWM (10 pug/ml; Gibco Laboratories, Grand 
Island, NY, USA). As a control, cells were cul- 
tured without mitogens. For the measurement of 
13H]thymidine incorporation, PBMC were cul- 
tured in 96-well flat-bottom tissue culture plates 
(lo5 cells/well; Costar, Cambridge, MA, USA). 
Incubation was performed at 37°C at 100% rela- 
tive humidity and at a Pco, of 5%. PBMC were 
cultured for 72 and 168 h. The [3H]thymidine 
pulsing was for 6 h; after the 6-h pulse the cells 
were harvested. The [3H]thymidine incorporation 
was measured in a liquid scintillation counter 
(Packard, Downers Grove, IL, USA). 

2.5. Intervention 

The intervention consisted of grief counseling 
in a closed group-setting. Thirteen semi-struc- 
tured sessions were offered to the 11 widows. The 
grief counseling group met weekly, with a few 
exceptions due to holidays, over a period of 4 
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months. The first and last sessions took 5 h: the 
first to give the participants time to get ac- 
quainted, and the last to give the participants 
time to take proper leave from the group. The 
other 11 sessions lasted 2 h 30 min. The group 
was led by two trained counselors, who were 
supervised throughout the counseling. Sessions 
were audiotaped with the consent of the partici- 
pants. The program focused on helping individual 
widows to find the best possible way to adapt to 
their new situation. The central elements in this 
process of adaptation were ‘rebuilding a new rela- 
tionship with the deceased’ and ‘getting in touch 
with your own needs and feelings’ (Yalom and 
Vinogradov, 1988; Yalom and Lieberman, 1991; 
Lieberman and Yalom, 1992). Most of the inter- 
ventions were made at an individual level; they 
varied from supportive to insight-oriented inter- 
ventions. Special attention was paid to how to 
deal with feelings, e.g. the importance of accept- 
ing one’s own feelings. To help the widows to get 
in touch with their feelings, the counselors used 
exercises derived from Gestalt techniques. For 
instance, the counselors invited the widows to 
locate ‘the grief within their body, to describe 
‘the grief, and to ask ‘the grief what it needed. 
The trained counselors also could make use of 
guided visualization exercises. These exercises re- 
quired a safe group climate and a check for the 
resilience of each group member. 

2.4. Statistical analyses 

Student’s t-tests (t-tests) were used to compare 
at Tl and T2 the psychological and immunologi- 
cal data of the widows with those of the reference 
group, and to compare at Tl (baseline) those of 
the experimental group with the control group. 
Since we were interested in separate outcome 
variables and, the sample did not allow for exten- 
sive MANOVAs, we performed separate ANCO- 
VAs for each of the psychological - and im- 
munological - variables. In a pre-step, we ex- 
amined whether the design had to be controlled 
for expectedness of death, period of illness and 
age of the widows (entered as co-variates) by 
checking the Pearson correations between these 
and the outcome variables. Data at T2 from the 

experimental and control groups of widows were 
tested using ANCOVAs, with the Tl level as the 
covariate (and if appropriate: expectedness of 
death, period of illness and age of the widows). 
Significance level was set at P = 0.05. 

3. Results 

3.1. Characteristics of the participants 

The sample comprised 18 widows ranging in 
age between 45 and 64 years (mean 58.6 years; 
S.D. 4.9) and 10 non-widows aged from 49 to 70 
years (mean 58.9 years; S.D. 6.5). Among the 
widows, five were educated to high school level or 
beyond, 12 were unemployed and eight had a net 
family income at or below the national average. 
In the non-widowed group, five women were edu- 
cated to high school level or beyond, seven were 
unemployed and three had a net family income at 
or below the national average. 

3.2. Psychological findings 

At Tl (one-tailed) t-tests revealed significant 
differences in several psychological variables 
between the widows (the experimental and the 
control groups) and the non-widows (the refer- 
ence group). The widows felt more anxious, more 
depressed, more hostile and more agoraphobic 
than the non-widows. No significant differences 
were found for the SCL-90 scales: somatic symp- 
toms, interpersonal sensitivity, insufficiency and 
sleep disturbances (Table 1). Unlike the immuno- 
logical variables presented later, the psychological 
measures showed unequal within-group variances. 
In view of the fact that these scales measure 
complaints where bottom effects apply in normal 
populations, this was to be expected. Since this 
may result in equal variances between experimen- 
tal and control groups, Levene’s test for unequal 
variances was applied. Baseline differences were 
found between the experimental and control 
groups of widows as regards insufficiency (t = 2.25; 
d.f. = 16; P = 0.02) and sleep disturbances (t = 
2.39; d.f. = 14; P = 0.02). Despite the randomiza- 
tion, the widows in the experimental group felt 
more insufficient and had more sleep distur- 
bances than those in the control group. 
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Table 1 

SCL-90: widows at Tl and T2 compared to non-widows at TO 

XL-90 TO 

Non-widow” 

Tl 

Widows” t-valuebc 

T2 

Widow? t-valuebd 

Anxiety 
Agoraphobic behavior 

Depression 

Somatisation 

Insufficiency 

Interpersonal sensitivity 

Hostility 

Sleep disturbances 

13 (2.6) 

7 (1.0) 

23 (6.5) 

19 (5.5) 

15 (4.4) 

24 (5.1) 

7 (0.7) 

8 (2.6) 

17 (5.2) 

8 (2.1) 

30 (8.7) 

21 (6.0) 

17 (5.8) 

26 (7.4) 

8 (2.3) 

7 (3.6) 

-2.16* 

- 1.89* 

- 2.55* 

- 0.90 

- 0.73 

- 0.98 

-2.01* 

0.52 

16 (6.4) 1.18 

8 (1.5) 1.03 

26 (7.5) 1.23 

19 (4.5) 0.17 

15 (6.0) - 0.04 

25 (8.7) 0.43 

7 (1.2) 1.08 

7 (3.9) - 0.20 

aData are expressed as the mean with S.D. in parentheses; widows (N= 18), non-widows (N= 10). The non-widows are the 

reference group. 

bt-tests are performed (one-tailed); *P 5 0.05. 

‘Fractional d.f. values are computed and ranged between 20.8 and 26.0. 

dFractional d.f. values are computed and ranged between 16.4 and 26.0. 

Seven months after the loss, the mean scores 
for anxiety, agoraphobic behavior, depression, so- 
matisation, insufficiency, interpersonal sensitivity 
and hostility were decreased. No changes in the 
mean scores in widows were found for agora- 
phobic behavior and sleep disturbances. Compar- 
ing the psychological measures of the widows at 
T2 with the non-widows, there appeared to be no 
significant differences. 

In a pre-step, we examined whether, with re- 
spect to psychological variables, the design had to 
be controlled for expectedness of death, period of 
illness and age of the widow by checking the 
Pearson correlation between these variables and 
each psychological outcome variable. This only 
showed a significant correlation between period 
of illness and the interpersonal sensitivity and 
insufficiency subscales of the SCL-90. Because of 
these findings, they were not evaluated in the 
subsequent analyses of covariance that examined 
the intervention effect, with the exception of the 
analyses for the interpersonal sensitivity and in- 
sufficiency scales. 

In a series of ANCOVA analyses, the SCL-90 
subscales for depression, agoraphobia, anxiety, 
somatic symptoms, hostility and sleep distur- 
bances were examined at T2, with Tl as a covari- 
ate to control for baseline differences between 
groups. For none of these psychological variables, 

intervention effects were found for the grief 
counseling group. In the remaining analyses (for 
the sensitivity and insufficiency scales) illness pe- 
riod was added as a covariate to the equation. In 
neither of these was there a statistically signifi- 
cant contribution of the covariates, and also here 
no intervention effect was found. 

3.3. Immunological findings (number of peripheral 
blood lymphocyte subpopulations) 

At Tl, t-tests were used to compare the num- 
ber of lymphocyte subpopulations in widows and 
non-widows (Table 2). These tests revealed a sig- 
nificantly lower absolute number of CD19+CD5+ 
B lymphocytes in the widows. No differences in 
absolute numbers of lymphocytes, monocytes and 
granulocytes could be demonstrated between the 
widows and non-widows (Table 3). Comparison of 
the experimental and the control group of widows 
at baseline (Tl) revealed no significant differ- 
ences. 

Comparing the mean scores of the number of 
lymphocyte subpopulations, the absolute numbers 
of lymphocytes, monocytes and granulocytes in 
the widows at T2 with the non-widows revealed 
no significant differences. 

At T2, in a pre-step, we examined whether the 
design had to be controlled for expectedness of 
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Peripheral blood lymphocytes: widows at Tl and T2 compared to non-widows at TO 

Lymphocyte Markers 
subpopulations 

B 
B CD5 
T 
T CD4 
T CD8 
T HLA-DR 
NK 

CD19+ 
CD19+ CD5+ 
CD3+ 
CD4+CD3+ 
CD8 + CD3 + 
CD3+HLADR+ 
(CD16 and/or CD56)+ 
CD3- 

TO 
Non-widowsa 

- 
0.27 (0.4) 
0.07 (0.1) 
1.26 (0.5) 
0.75 (0.4) 
0.37 (0.3) 
0.14 (0.4) 
0.19 (0.1) 

Tl 

Widows” 

0.27 (0.4) 
0.06 (0.1) 
1.13 (0.5) 
0.86 (0.4) 
0.37 (0.3) 
0.20 (0.1) 
0.15 (0.1) 

t-valuebc 

T2 

Widow? t-valuebd 

- 1.11 
- 2.30* 
- 0.75 

1.11 
-0.17 

0.11 
- 1.24 

0.19 (0.1) - 1.62 
0.03 (0.0) -3.01 
1.35 (0.5) 0.52 
0.90 (0.4) 1.38 
0.33 (0.2) - 0.32 
0.12 (0.0) - 0.08 
0.17 (0.1) - 0.86 

aData are expressed as the mean of the number of (N X 109) lymphocytes/l with SD. in parentheses; widows (Ns ranged between 
16 and 181, non-widows (N = 10). The non-widows are the reference group. 
bt-tests are performed after a log transformation (two-tailed); *PI 0.05. 
‘d.f. = 25.0. 
dd.f. values are computed and ranged between 23.0 and 25.0. 

death, period of illness and age of the widows by 
checking the Pearson correlation between these 
variables and the outcome variable (immunologi- 
cal variables). No significant correlations were 
found. At T2, using ANCOVAs with Tl as the 
single covariate, no significant differences were 
found between the experimental and the control 
group for any of the measured lymphocyte sub- 
populations. 

3.4. Immunological findings (lymphocyte 
proliferation tests and NK cell assay) 

At Tl, the proliferation tests for T cells, con- 
ducted by stimulating PBMC with PHA and anti- 

CD3 for 72 h, revealed a significant difference 
between the widows and non-widows at Tl. After 
correction for spontaneous proliferation, we found 
significant differences in PHA and anti-CD3 after 
72 h. After 168 h, the PWM-induced B cell prolif- 
eration appeared to be increased in the widows, 
and this difference remained significant after cor- 
rection for spontaneous proliferation. NKCA 
measured in lytic units (LU) at Tl showed no 
significant difference between widows and non- 
widows (Table 4). Comparing the experimental 
and control group of widows at Tl, no significant 
differences were found in either the lymphocyte 
proliferation tests or the NK cell assay (Table 4). 

With regard to the lymphocyte proliferation 

Table 3 
Peripheral blood lymphocytes: widows at Tl and T2 compared to non-widows at TO 

Leukocytes TO 
Non-widow? 

Tl 

Widow? t-value bc 

T2 

Widowsa t-valuebd 

Leucocytes 5.87 (1.7) 5.13 (1.7) - 1.03 5.51 (1.5) - 0.56 
Monocytes 0.32 (0.1) 0.33 (0.2) 0.12 0.39 (0.2) 1.13 
Granulocytes 3.77 (1.2) 3.16 (1.2) - 1.25 3.25 (0.9) - 1.20 
Lymphocytes 1.78 (0.6) 1.63 (0.5) - 0.72 1.77 (0.6) - 0.04 

‘Data are expressed as the mean with SD. in parentheses; widows (Ns ranged between 16 and 18), non-widows (N= 9). The 
non-widows are the reference group. 
bt-tests are performed (two-tailed); *P 5 0.05. 
‘d.f. values are computed and ranged between 23.0 and 25.0. 
dd.f. values are computed and ranged between 24.0 and 25.0. 
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Natural killer cell activity (NKCA) and lymphocyte proliferation response to PWM, PHA and anti-CD3: widows at Tl and T2 
compared to non-widows at TO 

TO 
Non-widowsa 

Tl 

Widow? 1-valuebc 

T2 

Widowsa t-valuebd 

NKCA: 
Lytic units 

Lymphocyte proliferation (CPM X 103): 
PHA (72 h) 
Anti-CD3 (72 h) 
PWM (168 h) 

16.80 (9.8) 12.93 (11.0) - 0.99 14.68 (5.8) - 0.73 

43.66 (40.1) 89.41 (32.0) 3.30** 91.22 (24.2) 3.42* * 
41.95 (20.0) 70.17 (26.6) 3.01** 72.4. (20.3) 3.90** 
34.00 (19.2) 63.70 (27.4) 3.16** 64.11 (23.6) 3.66** 

‘Data are expressed as the mean with SD. in parentheses; widows (Ns ranged between 17 and 18), non-widows (N = 10). The 
non-widows are the reference group. 
bt-tests are performed (two-tailed); *P I 0.05, **P I 0.01. 
‘d.f. values are computed and ranged between 24.0 and 25.0. 
dd.f. values are computed and ranged between 25.0 and 26.0. 

response to PHA, anti-CD3 and PWM in widows 
at T2, widows showed significant differences com- 
pared to non-widows. Consistent with our findings 
at Tl, the cell function tests for T and B cells 
showed higher responses in widows (lymphocyte 
proliferation response to PHA, anti-CD3 and 
PWM). No differences were found between the 
widows, at T2, and the non-widows for NKCA. 

In the same way as was done for the psycholog- 
ical variables, we examined in a pre-step whether 
the design had to be controlled for expectedness 
of death, period of illness and age of the widows 
by checking the Pearson correlation between 
these variables and immunological outcome vari- 
ables. In view of the absence of significant corre- 
lations, these could be excluded from further 
analyses of the therapy effect. 

At T2, using ANCOVAs with Tl as the single 
covariate, no significant differences were found 
between the experimental and the control group 
either in the lymphocyte proliferation tests or in 
the NK cell assay. 

4. Discussion 

The purpose of this pilot study was to obtain 
greater insight into the effects of bereavement on 
each psychological and immunological variable. 
We found a relationship between widowhood and 

feelings of anxiety, depression, hostility and 
agoraphobia. These findings were to be expected 
and are consistent with the bereavement litera- 
ture (Parkes and Brown, 1972; Lund et al., 1986, 
1989; Zisook et al., 1990; Zisook and Schuchter, 
1991; Stroebe and Stroebe, 1991; Cleiren, 1993; 
Pettingale et al., 1994). We found no significant 
difference between the widows and the non- 
widows as regards physical functioning, measured 
on the subscale ‘somatisation’ of the SCL-90. This 
finding is not consistent with previous research 
(Parkes and Weiss, 1983; Lund et al., 1989). As 
concerns the influence of the expectedness of 
death and age of the widows on psychological 
functioning after bereavement, our findings are 
consistent with previous research. We found an 
absence of relation between expectedness of death 
and psychological functioning (Range and Niss, 
1990; Cleiren, 1993) and no evidence that the age 
of the widow was related to psychological func- 
tioning (Cleiren, 1993). Comparing the widows 
and non-widows at Tl as regards their white 
blood cell count (total number of white blood 
cells, granulocytes, monocytes and lymphocyte 
subsets), the only difference identified was a sig- 
nificantly lower number of CD19+CD5+ B lym- 
phocytes in the widows. These findings are unex- 
pected: we know from previous research that de- 
pression is associated with elevated white blood 
cell counts (Maes et al., 1992; Seidel et al., 19961, 
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and in the present study depression scores were 
increased in the widows. Recent studies have 
emphasized the influence of age on white blood 
cell count (Lehtonen et al., 1990; Sansoni et al., 
1993; Pekelharing, 1995), but we were unable to 
demonstrate such an influence. With respect to 
the functional measures, significant differences 
were found at Tl between widows and non-widows 
as regards T and B cell proliferation, but not in 
NK cell activity. Seven months after bereavement, 
widows still evidence increased T and B lympho- 
cyte functioning compared to non-widows. These 
findings were not consistent with previous studies 
(Bartrop et al., 1977; Schleifer et al., 19831. The 
disparity in the findings on post-bereavement lym- 
phocyte proliferation and mitogen might be re- 
lated to a potential quadratic function with de- 
pressed mood level, i.e. there is a decrease at low 
and high depressed mood levels (Spurrell and 
Creed, 1993). This might be interacting with an 
acute activating effect associated with the adop- 
tion of an active coping strategy (Goodkin et al., 
1992, 1996). 

We were not able to support the hypothesis 
that grief counseling would enhance the psycho- 
logical and immunological functioning of the wid- 
ows. The experimental and control groups dif- 
fered at Tl with regard to some psychological 
variables (insufficiency and sleep disorders). No 
significant differences were found between the 
two groups in the baseline values (Tl) of any of 
the immunological variables. When testing for 
differences between the two groups after counsel- 
ing (T2), possible differences in the baseline val- 
ues of any of the variables were taken into ac- 
count by applying ANCOVAs, using the baseline 
values of the tested variable as a covariate. No 
intervention effect (T2) was found in any of the 
psychological or immunological measures. 

Our findings from this comparison of recently 
bereaved women with married control subjects 
suggest that the idea that bereavement itself can 
cause immunosuppression may be open to ques- 
tion. Considering the research on depression and 
immunological functioning, a possible explanation 
is that our group of widows were not ‘severely’ 
depressed but merely experiencing an increased 
level of depressive feelings as compared with the 

SCL-90 norm group (norm group II, women>. The 
absence of differences between the widows and 
non-widows with regard to ‘somatisation’ at Tl is 
in line with the finding that the widows showed no 
signs of immunosuppression. With respect to the 
effect of grief counseling, there are several expla- 
nations. The reason for the apparent lack of 
improvement in psychological functioning might 
be that we did not select specifically ‘high risk’ 
widows for the grief counseling. Some researchers 
have suggested that a so-called ‘high risk’ individ- 
ual (a person at ‘high risk’ of experiencing a 
pathological grieving process) may benefit more 
from counseling than a person without this factor 
(Parkes, 1975; Raphael, 1977; Vachon et al., 1980; 
Schut, 1992). The reason for abstaining from any 
such selection was that it would have interfered 
with our wish to compare the psychological and 
immunological functioning of widows and non- 
widows. Moreover, while such a criterion may be 
considered relevant to the psychological outcome, 
there is no evidence that it may also affect im- 
munological response. One explanation for the 
lack of any indication of improvement in immuno 
logical functioning may be the absence of im- 
munosuppression in the widows at baseline (Tl). 
Another possible explanation is that T2 followed 
too closely after the final session. The widows in 
the grief counseling group were made more aware 
of ‘their own feelings’ and ‘how to deal with these 
feelings’. It is possible that the grief counseling 
caused some short-term distress which temporar- 
ily diminished the immunological functioning of 
the widows in the experimental (grief counseling) 
group. Fawzy et al. (1990) evaluated the immedi- 
ate and long-term effects on immunological func- 
tioning of a structured psychiatric intervention 
(for patients with malignant melanoma) and found 
more significant differences in immunological 
variables between the two groups 6 months after 
the intervention than immediately after it. Al- 
though the subjects in this study differed from 
ours in that they were not in apparently normal 
health, the results suggest that the outcome of 
ours might have been different if the measure- 
ments had been taken 6 months after the inter- 
vention. 

We are aware that our pilot study has several 
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limitations. One, which is almost inherent to the 
character of a pilot study, is the sample size. 
Another important issue is that we chose to con- 
sider the influence of every psychological and 
immunological variable in its own right on the 
condition of widows/non-widows. For that rea- 
son, we did not correct with the Bonferroni in- 
equality, which clouds real differences between 
variables when there is a large quantity of depen- 
dents. Were Bonferroni criteria to be applied, 
only the largest differences in T and B cell func- 
tioning between widows and non-widows at Tl 
would remain statistically significant. 

In an excellent review, Stein et al. (1991) high- 
light methodological issues in research studies 
focusing on depression and immunological func- 
tioning. These methodological issues, which cir- 
cumscribe the generalizability of a number of 
studies, include diagnostic heterogeneity, sample 
size, control group composition, and assay tech- 
niques. These issues also play an important role 
in bereavement studies. Bereavement studies dif- 
fer in terms of the selection of the bereaved 
(selection by cause of death of the deceased and 
by age of the participant). Moreover, most be- 
reavement studies involve small samples of be- 
reaved participants, and some do not include a 
control group. Apart from the fact that the assay 
techniques used in the different bereavement 
studies may influence their results, other techni- 
cal laboratory issues also need to be taken into 
account in comparing the results of different 
studies. These include the blood sampling and 
cell preparation procedures. Although problems 
of comparability between bereavement studies 
were an important reason for performing this 
pilot study, the same problem also limits the 
interpretation of our results. 
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