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We investigated the relationship between workplace supervisory social interactions and blood pressure
outcomes using hourly diary entries and ambulatory blood pressure data from an experience sampling
study of 55 long-term care employees. After accounting for relevant cardiovascular controls, significant
effects of supervisory interactions on cardiovascular reactivity and recovery were found. Multilevel
analyses revealed that negatively perceived supervisory interactions predicted higher systolic blood
pressure at work (B � �1.59, p � .05, N observations � 422). Using time-lagged hierarchical regression
analyses, the average perceived valence of supervisory interactions at work predicted average systolic
blood pressure recovery after work (B � �14.52, p � .05, N � 33). Specifically, negatively perceived
supervisory interactions at work predicted poorer cardiovascular recovery after work. Suggestions for
improving practices in organizations and in experience sampling research are discussed.
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Interactions with supervisors in the workplace can be both a rich
resource of social support (Eisenberger, Stinglhamber, Vandenber-
ghe, Sucharski, & Rhoades, 2002) or a significant stressor (Kel-
loway, Sivanathan, Francis, & Barling, 2005) for employees. A
growing body of literature has identified the effects of leadership
style on a variety of health outcomes (for a review see Kelloway
& Barling, 2010). Of particular note for the current study, negative
supervisory work relationships play an important role in the etiol-
ogy of stress-related cardiovascular disorders such as coronary
heart disease (Kuper, Marmot, & Hemingway, 2002), myocardial
infarction (Bosma, Peter, Siegrist, & Marmot, 1998), and cardio-
vascular mortality (Kivimäki et al., 2002). How these relationships
influence the progressive development of such conditions remains
unclear. In the current study we examined the effect of negative
supervisory interactions on both cardiovascular reactivity and car-
diovascular recovery.

In particular, we coupled an hourly diary study with measures of
ambulatory blood pressure over a working day. Experience sam-
pling with diaries has been used in organizational research to
examine momentary moods and states (e.g., Fullagar & Kelloway,
2009; Ilies, Dimotakis, & Watson, 2010). The research design
allows for subjective behaviors and experiences to be captured in

real-time and eliminates the bias of retrospective recall (Shiffman,
Stone, & Hufford, 2008). In the current context, the use of diaries
allowed for the immediate recording of interactions with supervi-
sors as they occurred during the working day.

Measures of in situ ambulatory blood pressure, both throughout
the work shift and after work, served as our primary dependent
measures. As such, we are able to examine both the immediate
effect of supervisory interactions on health (i.e., cardiovascular
reactivity) as well as cardiovascular recovery after work (i.e., the
natural nocturnal drop in blood pressure in the evening; Van
Egeren, 1992). The use of sampling in a field setting is particularly
important for cardiovascular outcomes because laboratory mea-
surement may not adequately capture the critical dips and highs of
daily work experiences. Moreover, physiological measures may be
reactive in highly controlled environments. In the phenomenon of
“white-coat hypertension,” the presence of physicians or research-
ers elevates blood pressure readings in normally healthy individ-
uals (Pickering & Friedman, 1991).

Cardiovascular Measures and Their Implications
for Health

The general model of a stress response is that the body exhibits
the well-known “fight or flight” behaviors (Cannon, 1915). The
biological changes that are associated with this response are the
activation of the sympathetic and parasympathetic nervous sys-
tems, the release of epinephrine and norepinephrine, and a result-
ing increase in blood pressure to prepare the body for
evolutionary-adaptive actions (Sapolsky, 1994). The allostatic load
model of stress physiology posits three stages in the progression of
stress (McEwen & Stellar, 1993; for a review see Ganster &
Rosen, 2013). The initial adaptations to stress are primary allo-
static load processes consisting of psychological, physiological,
and psychosomatic changes in the central nervous system. Over
time, continuous activation of primary allostatic load processes
leads to secondary allostatic load processes, which are adjustments
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in the immune, cardiovascular, and metabolic systems as reactions
to the excess or deficit in primary allostatic load indicators. At the
final tertiary stage, chronic and severe adjustments of the second-
ary allostatic load indicators bring about eventual disease diagno-
sis, psychological disorders, and even mortality.

Cardiovascular disease has been identified as one well-
established endpoint of workplace stress in several extensive re-
views (Belkic, Landsbergis, Schnall, & Baker, 2004; Hemingway
& Marmot, 1999; Kuper et al., 2002; Schnall, Landsbergis, &
Baker, 1994). This relationship remains significant even when
individual characteristics and health habits such as smoking, cho-
lesterol, hypertension, exercise, alcohol consumption, and body
mass index were taken into consideration (Kuper & Marmot,
2003). As well, individuals with job strain are more likely to have
cardiovascular disease risk factors such as diabetes, smoking,
being physically inactive, and being obese (Nyberg et al., 2013).
The population attributable risk for job strain in developing coro-
nary heart disease is 3.4% (Kivimäki et al., 2012).

Ambulatory blood pressure assessed reactively (i.e., right after
exposure to the stressor) has a different implication of the stage of
allostatic load process than blood pressure assessed as a recovery
(i.e., after exposure to the stressor have subsided). The “reactivity
hypothesis” posits that the pathogenesis from workplace stress to
cardiovascular disease begins at the primary stage of the allostatic
load model when the body reacts to the stressor by elevating blood
pressure (Ganster & Rosen, 2013; Krantz & Manuck, 1984).
Cardiovascular reactivity is transient because the elevated state of
blood pressure may return to baselines when the stressor is gone.
Therefore, although high cardiovascular reactivity signifies that
the primary allostatic load process is activated, it does not neces-
sarily mean that the prognosis of cardiovascular disease is definite.
In the current study, we used momentary assessment of blood
pressure to capture cardiovascular reactivity in response to super-
visory interactions.

After being exposed to repeated high cardiovascular reactivity,
the cardiovascular system adjusts by elevating blood pressure
baselines (Ganster & Rosen, 2013). This adjustment is a secondary
allostatic load process that is an adaptive response to continuous
exposure to primary allostatic load indicators. This signifies that
the individual have progressed onto the second stage of the allo-
static load model, at which the chances for developing cardiovas-
cular disease (i.e., third and final stage of the allostatic load model)
is higher. At this point, the individual’s capability to lower blood
pressure even after the stressor is removed may also be hindered.
The ability of the body to lower blood pressure in the absence of
threat is critical in slowing down the development of cardiovas-
cular disease because it indicates that the primary allostatic load
indicator have return to its normal level of regulation. Indeed, there
is a growing focus on the period after the stressor is removed as a
sign of secondary allostatic load process (Ganster & Rosen, 2013;
Steptoe & Marmot, 2006). A 3-year follow-up on participants’
from a laboratory stressor task revealed that their baselines were
predicted by their blood pressure during the recovery period in the
laboratory immediately after the task 3 years prior, even after
controlling for age, gender, socioeconomic status, body mass in-
dex, smoking, and blood pressure reactivity during the laboratory
stressor (Steptoe & Marmot, 2005).

Within the organizational psychology literature, the daily recov-
ery period after work is critically important because it is consid-

ered a time when the individual can rebuild personal resources.
According to the job demand-resources model, these personal
resources prepare the individuals for effectively handling stressors
at workplace (Demerouti, Bakker, Nachreiner, & Schaufeli, 2001),
and there can be health consequences if the recovery period is not
adequate (Sonnentag & Zijlstra, 2006). A review of the impact of
social interactions at work showed that the effects extend beyond
cardiovascular reactivity at work and can influence reactivity after
work, which is by definition the recovery period from work
(Heaphy & Dutton, 2008). Thus, to examine the progression into
the second stage of the allostatic load model in the current study,
we assessed cardiovascular recovery from supervisory interactions
by aggregating measurements of blood pressure in the period after
the work shift has finished.

Supervisory Influence on Subordinate’s Health

Interpersonal relationships are an inevitable aspect of organiza-
tional life with well-documented influences on individual well-
being (for a review see Reich & Hershcovis, 2011). Much of the
recent work has focused on subordinate-leader relationships and
the implications of these for subordinates’ well-being (e.g., Kel-
loway & Barling, 2010; Mullen & Kelloway, 2011). A summary of
the past three decades of leadership research established that
supervisory behaviors have the ability to enhance or deteriorate
subordinates’ health (Skakon, Nielson, Borg, & Guzman, 2010).
Positive and effective leadership behaviors, such as transforma-
tional leadership, have been associated with better subordinates’
well-being (Gregersen, Vincent-Höper, & Nienhaus, 2014). Con-
versely, negative and ineffective leadership behaviors, such as
abusive supervision, have been linked to poor well-being and
somatic health complaints (Duffy, Ganster, & Pagon, 2002; Tep-
per, 2000). The influence of the supervisory relationship is not
surprising given that leaders have direct (e.g., leadership styles)
and indirect (e.g., injustice) effects on many organizational vari-
ables responsible for subordinates’ health and well-being (Kello-
way & Barling, 2010).

There are very few studies that have examine the influence of
supervisors on their subordinates’ blood pressure. Studies that
investigated the impact of supervisory social interactions found
that these interactions heighten cardiovascular responding. Face-
to-face communications with supervisors were associated with
higher systolic and diastolic blood pressure compared with resting
baselines (Brondolo, Karlin, Alexander, Bobrow, & Schwartz,
1999). A quasi-experiment designed by Wager, Fieldman, and
Hussey (2003) discovered that nurses had higher daily averages of
systolic and diastolic blood pressure when working under the
unfavorably perceived supervisor compared with a favorably per-
ceived supervisor. Thus, both social interactions (Brondolo et al.,
1999) and the valence of the interactions (Wager et al., 2003)
influence cardiovascular reactivity. Therefore, in the current study
we focused on the subordinates’ assessment of the valence of
interactions with supervisors as a predictor of cardiovascular re-
activity and recovery.

The Current Study

We examined the associations between supervisory interactions
and subordinates’ cardiovascular outcomes using an experience
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sampling methodology. We focused only on systolic blood pres-
sure rather than diastolic blood pressure because it is known to be
a more reliable cardiovascular outcome in occupational stress
studies (Theorell & Karasek, 1996), especially in studies that
investigate psychosocial stressors (Karlin, Brondolo, & Schwartz,
2003). We hypothesized that:

Hypothesis 1: The perceived valence of interactions with
supervisors predicts cardiovascular reactivity such that nega-
tively perceived interactions with supervisors are associated
with higher momentary systolic blood pressure.

The ability for the body to recover from heightened cardiovas-
cular reactivity at work by lowering blood pressure after work is a
critical physiological recovery experience. Cardiovascular recov-
ery is an indicator of the secondary stage of the allostatic load
model as well as cardiovascular disease progression (McEwen &
Stellar, 1993). To our knowledge, no studies to date have exam-
ined the impact of supervisory interactions on cardiovascular re-
covery from work, yet there is a study that looked at the lack of
general social support on cardiovascular recovery. Reported racial
isolation was associated with delayed systolic blood pressure re-
covery in the Whitehall Study (Steptoe & Marmot, 2006). Based
on the allostatic load literature, we anticipated that cardiovascular
outcomes in the period after work would follow the same relation-
ship as cardiovascular reactivity to supervisory social interactions
at work, manifesting in elevated levels when supervisory interac-
tions were perceived as more negative. We captured cardiovascu-
lar recovery as an aggregation over time based on Steptoe and
Marmot’s (2006) recommendation for examining recovery as a
rate instead of a single timepoint measure because the nature of the
outcome is a function of time. Specifically, we hypothesized that:

Hypothesis 2: The average perceived valence of interactions
with supervisors at work predicts cardiovascular recovery
such that negatively perceived interactions with supervisors
are associated with higher average systolic blood pressure in
the period after work.

Method

Participants

A total of 55 (51 women and four men) care workers partici-
pated in the study, recruited from nine care homes. The average
age of the sample was 43 years (SD � 9 years, Range: 25–62
years). The majority of the participants are Caucasian (87.3%).
Twenty percent of the sample had an education level of less than
Grade 12, and 36% received a high school diploma, 36% attended
college, and 8% received Bachelor degrees. The majority of the
participants were personal care workers (72%), and the other 18%
were care workers with a nursing designation. A typical day shift
ranged from 5–12 hr, and hours worked per week varied from
8–56, likely because 27% of the sample were part-time workers
and 17% of the sample worked in homecare, both of which have
irregular weekly work hours. Care workers’ work duties included
participating in recreational activities with residents, tending to
residents’ medical conditions and hygiene, feeding residents meals
and medications, and providing residents with mobility assistance.
The average job tenure was 11 years (SD � 7 years, Range: 1

month–31 years). Thirty-three percent of the sample worked in
specialized units (Alzheimer’s, adult residential care). Two of the
participants had been clinically diagnosed with high blood pres-
sure and 26% of them were regular smokers. Average body mass
index was 27.72 (SD � 4.69, Range: 17–46). Potential participants
were excluded from the study if they reported being on antihyper-
tensive or psychoactive medication that would interfere with blood
pressure readings.

Equipment

Ambulatory systolic blood pressure measurements were col-
lected using the Suntech Oscar 2 ambulatory blood pressure mon-
itor (Suntech Medical Instruments, Raleigh, North Carolina). It is
a light-weight (0.284 kg) device that uses oscillometry with step
deflation to assess systolic blood pressure reading (“Oscar 2 Am-
bulatory Blood Pressure Monitor,” Suntech Medical, 2012). The
Suntech Oscar 2 is clinically validated by international standards
and protocols (Goodwin, Bilous, Winship, Finn, & Jones, 2007;
Jones, Bilous, Winship, Finn, & Goodwin, 2004).

Predata Collection Questionnaire

A questionnaire was administered to all participants prior to
collecting the daily diary data. The questionnaire assessed partic-
ipants’ demographics, job history, medical history, and trait hos-
tility. Hostility is a common control variable used in studies of
blood pressure due to its strong positive association with cardio-
vascular disease (Barefoot, Dodge, Peterson, Dahlstrom, & Wil-
liams, 1989). Furthermore, by controlling for hostility in our
analyses we accounted for the influence of it on the interpretation
of supervisory interactions valence. Hostility was measured with
the 27 items (� � .75) Cook-Medley Scale (Barefoot et al., 1989).
Participants answered either 1 � true or 0 � false on each items.
A sample item was “It is safer not to trust anybody.” A higher
summed score on the Cook-Medley Scale indicated higher trait
hostility.

Daily Diaries

Participants were also given a paper diary booklet to record
down their experiences during the day. The diary entries consisted
of questions assessing location (work, home, transit), posture (sit-
ting, standing, walking, running), and consumption in the past hour
(food, caffeine, cigarettes). Posture, food, caffeine, and nicotine
consumption were used as control variables in the analysis for the
cardiovascular reactivity hypothesis. These are commonly used
control variables in other ambulatory blood pressure studies (e.g.,
Brondolo et al., 1999; Chen, Matthews, & Zhou, 2007; Steptoe,
Brydon, & Kunz-Ebrecht, 2005). Perceived stress at home was
also controlled for in the analysis for the cardiovascular recovery
hypothesis using a single item measure with a 7-point Likert-type
response scale of 1 � very low, 4 � moderate, and 7 � very high.
A higher score on this single item measure indicated higher per-
ceived stress.

The valence of supervisory interactions at work was assessed by
asking for the occurrence and the rating of the valence of any
social interactions with supervisors in the last 15 min before the
blood pressure reading. A Likert-type scale of 1 to 5, with 1 �
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negative, 3 � neutral, and 5 � positive was used for responding.
If no supervisory social interactions occurred during the period
assessed by the diary entry, the perceived valence was inputted as
neutral at midscale by the first author, because the lack of the
interaction evoked neither a negative nor a positive appraisal.1 The
use of single items is advantageous because it allows each diary
entry to be brief, thus minimizing attrition rates. Acceptable reli-
ability of single items in organizational research had been demon-
strated for constructs traditionally measured by scales (Gilbert &
Kelloway, 2014; Nagy, 2002; Wanous & Hudy, 2001). Partici-
pants recorded the time of their diary entries so each entry can be
matched up with an ambulatory blood pressure reading from the
same time of day.

Procedures

The study took place over the time span of a work-week in three
phases. In the first phase, the first author met the participants at
their workplace in the afternoon to teach participants how to use
the ambulatory blood pressure monitor, to collect their predata
collection questionnaire responses, and to take their average sys-
tolic blood pressure baselines over four readings. Participants were
asked to not eat, drink caffeine, or smoke an hour before meeting
the researcher so proper seated and standing baselines could be
taken. In the second phase, participants were instructed to turn on
the ambulatory blood pressure monitors on the data collection day
upon waking up for the first systolic blood pressure reading of the
day before going to work. The monitor was programmed to inflate
every hour to take a reading during the day. A diary entry was
completed after each hourly reading. The readings continued at
work and after work and were terminated at night right before the
participants went to bed. At the last phase, the first author collected
the study materials, provided feedback, and compensated partici-
pants for their time.

Analyses

The dataset was cleaned for erroneous ambulatory systolic
blood pressure readings and checked for multivariate outliers.
Readings associated with an error message from the ambulatory
blood pressure monitor were removed. There were no multivariate
outliers; all Cook’s Distance values were under 1. Intercorrelations
of the multilevel model variables (N � 422) can be observed in
Table 1.

Data pertaining to the hypothesis regarding individuals’ expe-
riences at work (cardiovascular reactivity) was analyzed using
multilevel modeling with 422 observations from 55 participants
(M � 8, SD � 3). Of the 422 work observations, 155 of them
consisted of an interaction with a supervisor (M � 3, SD � 3).
Missing data points and differences in the length of a waking day
explained the variability in observations. For the 2-level mixed
model, the covariance structure used for Level 2 (between-person)
was variance components and for Level 1 (within-person) was first
order autoregressive with homogenous variances. Control vari-
ables and ratings of the valence of supervisory interactions were
entered as predictors in the random intercept model. Level 1
(within-person) control variables included posture, use caffeine,
cigarettes, and consumption of food. An index variable also re-
corded the time period of the blood-pressure reading. Level 2

(between-person) control variables included age, body mass index,
regular smoking habit (yes/no), trait hostility, systolic blood pres-
sure baselines, shift type (dayshift/nightshift/graveyard/homecare),
and level of education. All variables were standardized to aid
interpretation of the results with the exception of timepoints and
blood pressure readings. The estimates for the cardiovascular
outcomes reflect the actual changes in blood pressure (mmHg)
metrics.

Analysis began with running a null model (with only the out-
come in the model, no levels specified), the restricted model
(levels specified, but without predictors), and then the random
intercept model with predictors (Heck, Thomas, & Tabata, 2010).
A random intercept model tests for the differences in intercept
between participants, but assumes that the relationship between the
predictor and outcome (slope) is the same for all individuals. The
estimate of fit used was the �2 restricted log likelihood. Intraclass
correlations were calculated for Level 2 (between-person) of the
restricted model. Effect sizes were also calculated using the pooled
variance method, which compares the percent variance accounted
for by final random intercept model to the restricted model (Sni-
jders & Boskers, 1999).

The data testing the hypothesis pertaining to participants’ expe-
riences after work (cardiovascular recovery) were analyzed using
a time-lagged hierarchical regression analysis. Intercorrelations of
the time-lagged model variables (N � 33) can be observed in
Table 2. There were 192 after work observations (M � 6, SD � 2).
The lack of after work observations in 13 of the participants explained
the attrition of the sample, and nine of the participants were excluded
by pairwise deletion due to missing data on the control variables.
Cardiovascular recovery was defined as a decline in average systolic
blood pressure after work. Time-lagged analysis is characterized by
predicting the dependent variable outcome at Time 2 while control-
ling for the dependent variable outcome at Time 1 (Kelloway &
Francis, 2012). Thus, average systolic blood pressure reactivity during
work was added to the model at Step 1. Also entered at Step 1 were
the between-person control variables of age, body mass index,
regular smoking habit, trait hostility, systolic blood pressure base-
line, shift type, and level of education. Furthermore, the average of
perceived stress ratings after work was used as a Step 1 control
variable to account for their potential impact on cardiovascular
recovery after work. At Step 2, the average valence of supervisory
interactions ratings from work was computed and used to predict
average systolic blood pressure after work above and beyond Step
1 control variables.

Results

Cardiovascular Reactivity

The �2 restricted log likelihood values decreased from the null
model (�2LL � 5461.16), the restricted model (�2LL �
3537.08), and the random intercept model (�2LL � 2554.24),

1 We chose this strategy to retain statistical power in the analyses.
Secondary sets of analyses were performed using the more conservative
strategy of deleting cases in which no interactions with supervisors were
reported. Both analyses showed the same pattern of effects although the
effects in the cardiovascular recovery analyses were significant only using
one-tailed tests because of reduced power.
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indicating that the random intercept model was a significantly
better fit to the data than the restricted model, �2(16, N � 422) �
982.84, p � .001. The ICC calculation from the restricted model
showed the Level 2 (between-person) variance in systolic blood
pressure was moderate (ICC � .48). The effect size for Level 2
(between-person) of the random intercept systolic blood pressure
reactivity at work model was large at .86.

Results from the random intercept model predicting systolic
blood pressure are presented in Table 3. Over the course of the
work day, systolic blood pressure declined (B � �1.09, p � .01).
Working day shifts compared to homecare shifts was associated
with higher systolic blood pressure (B � 9.56, p � .05). Older
participants had higher blood pressure readings than younger par-
ticipants (B � 4.11, p � .05). Ambulatory systolic blood pressure
was significantly associated with systolic blood pressure baselines
(B � 0.72, p � .001). Finally, in support of Hypothesis 1, the
relationship between the perceived valence of supervisory interac-
tions and momentary systolic blood pressure was significantly
negative (B � �1.59, p � .05); negatively perceived supervisory
interactions predicted concurrent high systolic blood pressure.

Cardiovascular Recovery

Time-lagged hierarchical regression model of systolic blood
pressure recovery after work was conducted using the average
perceived valence of workplace supervisory interactions as a pre-
dictor. Results of this analysis are presented in Table 4. At Step 1
of the model, the combination of control variables significantly
predicted systolic blood pressure after work (Adjusted R2 � .75,
p � .001). Within the control variables, lower body mass index
(B � �1.38, p � .05) and higher average perceived stress at home
(B � 7.69, p � .01) predicted higher average systolic blood
pressure after work.

The average perceived valence of supervisory interactions at
work explained an additional 7% variance in the model (p � .05).
The average perceived valence of supervisory interactions signif-
icantly predicted systolic blood pressure after work (B � �14.52,
p � .05); negatively perceived average supervisory interactions at
work predicted higher average systolic blood pressure after work.

Discussion

The present study revealed a substantial effect of supervisory
relationships on both cardiovascular reactivity and cardiovascular
recovery. Negatively perceived interactions with supervisors were
concurrently associated with higher ambulatory systolic blood
pressure. In addition, negatively perceived supervisory interactions
at work predicted higher average systolic blood pressure after
work. Both relationships remained after controlling for demo-
graphics, personality, and health habits control variables typically
used in cardiovascular research studies. As well, the average
systolic blood pressure reactivity at work was controlled for in the
time-lagged regression model. This eliminates the potential con-
found that delayed cardiovascular recovery was caused by height-
ened cardiovascular reactivity during the work shift from the
interpretation of the results (Steptoe & Marmot, 2006). Both
analyses controlled for systolic blood pressure at baseline account-
ing for the potential influence of that secondary allostatic load
indicator (Ganster & Rosen, 2013).T

ab
le

1
C

or
re

la
ti

on
s

B
et

w
ee

n
M

ul
ti

le
ve

l
M

od
el

St
ud

y
V

ar
ia

bl
es

(N
�

42
2)

V
ar

ia
bl

e
M

SD
1

2
3

4
5

6
7

8
9

10
11

12
13

14

1.
W

or
k

sy
st

ol
ic

bl
oo

d
pr

es
su

re
(m

m
H

g)
13

4.
46

20
.2

7
2.

T
im

ep
oi

nt
4.

02
2.

87
�

.1
4�

�

3.
C

af
fe

in
e

.2
4

.4
3

�
.0

4
�

.1
9�

�
�

4.
C

ig
ar

et
te

.1
2

.3
2

.0
3

�
.0

5
.1

5�
�

5.
Fo

od
.2

9
.4

5
.0

9
.1

4�
�

.0
9

.0
6

6.
G

en
de

r
1.

92
.2

7
�

.2
2�

�
�

.0
5

.1
4�

�
�

.0
1

.0
1

7.
A

ge
(y

ea
rs

)
42

.7
0

9.
09

.2
1�

�
�

.0
4

�
.0

1
.1

3�
�

.0
2

.1
7�

�
�

8.
T

en
ur

e
(m

on
th

s)
13

0.
61

82
.4

2
.0

9
.0

2
.0

1
.1

3�
�

.0
4

.0
3

.5
5�

�
�

9.
H

ig
h

bl
oo

d
pr

es
su

re
.0

3
.1

8
.0

6
.0

2
.0

3
�

.0
7

.0
7

.0
6

�
.0

3
�

.0
3

10
.

Sm
ok

er
.2

6
.4

4
�

.1
2�

�
.0

3
.0

5
.5

7�
�
�

�
.0

9
�

.0
1

.1
3�

.1
6�

�
�

.1
1�

11
.

B
od

y
m

as
s

in
de

x
27

.9
0

4.
77

.1
1�

.0
5

.0
3

�
.1

2�
�

.0
1

�
.1

3�
�

.1
8�

�
.0

1
.0

4
�

.2
9�

�
�

12
.

C
oo

k-
M

ed
le

y
ho

st
ili

ty
9.

09
4.

48
�

.0
9

.0
5

�
.0

4
.1

5�
�

.0
5

�
.0

6
.0

8
�

.1
9�

�
�

�
.0

2
.1

1�
�

.0
3

13
.

E
du

ca
tio

n
2.

30
.8

6
�

.0
1

.0
2

.1
0�

�
.1

9�
�
�

.0
8

.0
3

�
.2

4�
�
�

�
.2

8�
�
�

.0
5

�
.3

4�
�
�

.1
5�

�
�

.0
1

14
.

Sy
st

ol
ic

bl
oo

d
pr

es
su

re
ba

se
lin

e
(m

m
H

g)
13

6.
04

15
.5

4
.6

2�
�
�

.0
2

�
.1

1�
.0

3
.0

9
�

.4
5�

�
�

.1
6�

�
.1

0�
.0

6
�

.1
0

.1
2�

�
.1

0
�

.0
1

15
.

Pe
rc

ei
ve

d
va

le
nc

e
of

su
pe

rv
is

or
in

te
ra

ct
io

ns
3.

29
.8

1
�

.0
3

�
.0

6
�

.1
3�

�
�

.1
0�

�
.0

2
�

.0
4

�
.1

1�
�

.1
3�

�
�

.0
3

�
.1

2�
�

.0
2

.0
2

�
.2

4�
�
�

.0
3

�
p

�
.0

5.
�
�

p
�

.0
1.

�
�
�

p
�

.0
01

.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

137WORKPLACE INTERACTIONS AND BLOOD PRESSURE OUTCOMES



These results suggest that negative supervisory interactions can
be detrimental to health because of heightened cardiovascular
reactivity at work and delayed cardiovascular recovery after work.
Both outcomes are considered to be allostatic load indicators at the

primary and secondary stage, respectively, and cardiovascular
disease risk factors (McEwen & Stellar, 1993). Although momen-
tary cardiovascular reactivity does not necessarily signifies disease
onset, the likelihood for cardiovascular complications increases
when this high level of systolic blood pressure is sustained to the
point that the cardiovascular system shifts to adapt to it. Hence, the
ability for the body to return systolic blood pressure back to
baselines when the stressor of negative supervisory interactions is
no longer present is a critical recovery experience. Our findings
show that supervisors have the ability to influence subordinates’
health outside of the work setting by delaying the recovery of
elevated blood pressure at work. This delay suggests the body is
progressing along the stages of the allostatic load model (McEwen
& Stellar, 1993), and the chances that subordinates will develop
cardiovascular diseases are increased.

Potential Limitations

There are several potential limitations to the study that should be
considered while interpreting the results. First, the fairly small
number of people participating in our study places important
limitations around the generalizability of our findings. We note
that our data are consistent with previous research that has exam-
ined the effect of supervision on cardiovascular outcomes, none-
theless, characteristics of the sample may have interacted with the
effects of interest and it remains for future research to examine
how well these effects generalize to a broader population. For
example, our sample was exclusively of long-term care workers,
thus current findings may not generalize to workers in other
occupational groups. Furthermore, the average age of participants
was relatively young compared with other research studies con-
ducted in long-term care settings, and we excluded data from
individuals taking psychoactive or hypertensive medications. Al-
though these observations suggest more limits to the generalizabil-
ity of the current findings, they also suggest that our tests may be
overly conservative as they are based on a sample with a restricted
range of blood pressure. We also note that the sample for the

Table 2
Correlations Between Time-Lagged Hierarchical Regression Model Study Variables (N � 33)

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12

1. Average home systolic blood
pressure (mm Hg) 135.35 18.70

2. Gender 1.88 .33 �.34
3. Age (years) 41.58 10.08 .11 .16
4. Tenure (months) 119.15 76.07 .12 �.03 .53��

5. High blood pressure .03 .17 .09 .07 �.06 �.09
6. Smoker .15 .36 �.15 �.10 �.03 �.18 �.08
7. Body mass index 28.04 3.79 �.09 �.19 �.25 �.04 �.05 �.25
8. Cook-Medley hostility 8.97 4.19 .01 �.09 .12 �.19 �.13 .23 �.07
9. Education 2.30 .88 �.02 .02 �.27 �.28 .14 �.15 .19 �.03

10. Systolic blood pressure baseline
(mm Hg) 137.85 17.75 .79��� �.46�� .16 .19 .05 �.12 .11 �.09 �.11

11. Average work systolic blood
pressure (mm Hg) 136.82 15.00 .74��� �.34 .27 .16 .09 �.28 .17 �.22 �.06 .89���

12. Average perceived stress at
home 2.57 1.18 .43� .19 .04 �.16 .07 .22 �.06 .40� �.19 .16 .10

13. Average perceived valence of
supervisor interactions 3.34 .40 .04 �.07 .07 .20 �.15 �.25 �.09 �.20 �.35� .34 .36� �.20

� p � .05. �� p � .01. ��� p � .001.

Table 3
Workplace Interactions and Cardiovascular Reactivity Model
Summary (N � 422)

Systolic blood pressure

Parameters B (SE) 95% CI

Intercept 30.10 (20.36) [�11.30, 71.49]
Timepoint �1.09 (.32)�� [�1.72, �.46]
Posture

Sitting .03 (2.29) [�4.48, 4.54]
Standing 2.41 (2.21) [�1.93, 6.75]

Caffeine �2.69 (2.10) [�6.82, 1.44]
Cigarette 5.03 (3.25) [�1.37, 11.43]
Food .84 (1.80) [�2.71, 4.39]
Shift type

Day 9.56 (4.40)� [.66, 18.46]
Evening 6.21 (4.79) [�3.51, 15.93]
Graveyard 11.00 (6.01) [�1.11, 23.11]

Gender 1.16 (4.87) [�8.76, 11.08]
Agea 4.11 (1.82)� [.39, 7.84]
Tenure �.02 (.02) [�.06, .02]
High blood pressure 6.31 (5.86) [�5.59, 18.21]
Smoker �1.81 (4.72) [�11.33, 7.71]
Body mass indexa �.23 (1.34) [�2.97, 2.52]
Cook-Medley hostilitya �2.24 (1.48) [�5.25, .76]
Education 1.36 (1.82) [�2.34, 5.07]
Systolic blood pressure baseline .72 (.09)��� [.54, .91]
Perceived valence of supervisor

interactionsa �1.59 (.68)� [�2.93, �.24]

Note. Posture consisted of sitting, standing, and walking; walking was the
dummy-coded comparison group to the rest. Shift type consisted of day, evening,
graveyard, and homecare shifts; homecare was the dummy-coded comparison
group to the rest. Gender was coded as man � 1 and woman � 2.
a Standardized.
� p � .05. �� p � .01. ��� p � .001.
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time-lagged regressions was small (N � 33), again this observation
suggests a limit to generalizability although we would further note
that a small sample in this case resulted in a very conservative
statistical tests which, nonetheless, identified significant effects.

The use of an experience sampling methodology allowed us to
test longitudinal models of cardiovascular reactivity and recovery.
Although this is an improvement over cross-sectional data, causal
inferences remain tenuous. Furthermore, we only sampled one
work day, which may not have accounted for the potential need for
acclimatization and for participants who were experiencing an
atypical work day (e.g., unusually high workload and stress). The
use of single-item measures of quality of supervisory interactions
for the hourly diaries may be another limitation of the study, as the
type of constructs best suited for single-item are general and global
(i.e., job satisfaction; Nagy, 2002). It is left to future research to
exclude potential alternate explanations and to expand on the
generalizability of current findings by obtaining a larger sample
from other occupations, and by sampling over several days with
multi-items measures.

Implications for Research and Practice

We believe that the strongest implication for future research
emerging from our data is the need to understand the mechanisms
through which supervisory interactions affect cardiovascular reac-
tivity and recovery. We suggest that the effects of rumination may
provide an avenue of explanation for these effects. Persistent
negative thoughts are considered to be the mechanism by which
cardiovascular recovery is delayed, possibly by evoking arousal
from memories of the stressor (Brosschot, Pieper, & Thayer, 2005;
Glynn, Christenfeld, & Gerin, 2002; Niven, Sprigg, Armitage, &

Satchwell, 2013). The permanency and power difference of a
supervisory position in an organization may also be perceived as a
lack of control of situation for employees working under an
unfavorable supervisor. While disagreements with peers can be
resolved relatively quickly, confronting a superior may be more
difficult and only ameliorable by a physical transfer of the em-
ployees themselves.

Our results also have implications for organizational practice.
It is clear from our data, and from a larger corpus of findings
(for a review see Mullen & Kelloway, 2011) that organizational
leaders have substantial effects on subordinates’ well-being.
Leadership development activities aimed at improving the qual-
ity of leadership would be, in this context, an integral part of a
healthy workplace strategy and would result in enhanced em-
ployee well-being (Kelloway & Barling, 2010). Moreover, al-
though our focus was on negative supervisory interactions, our
findings are consistent with data suggesting that positive inter-
actions with supervisors enhance employees’ mood and well-
being (Kelloway, Weigand, McKee, & Das, 2013). An organi-
zational focus on improving quality of interactions with
supervisors would seem to offer considerable potential for
enhancing employees’ well-being.

Summary and Conclusion

Using an experience sampling methodology coupled with the
assessment of ambulatory blood pressure monitoring, we exam-
ined the effect of supervisory interactions with cardiovascular
reactivity and cardiovascular recovery. Both of our hypotheses
were supported with negatively valenced supervisory interactions

Table 4
Workplace Interactions and Systolic Blood Pressure Recovery Model Summary (N � 33)

Average home systolic blood pressure

Predictors B (SE) � t 95% CI

Step 1
Shift type

Day 3.56 (6.60) .09 .54 [�10.30, 17.42]
Evening .39 (8.35) .01 .05 [�17.17, 17.94]
Graveyard �8.36 (9.07) �.13 �.92 [�27.40, 10.69]

Gender �15.08 (7.69) �.27 �1.96 [�31.24, 1.07]
Age �.10 (.31) �.06 �.34 [�.75, .54]
Tenure .02 (.03) .08 .58 [�.05, .09]
High blood pressure �.95 (11.29) �.01 �.08 [�24.67, 22.78]
Smoker �2.30 (7.19) �.05 �.32 [�17.40, 12.79]
Body mass index �1.38 (.50) �.28 �2.74� [�2.44, �.32]
Cook-Medley hostility �.52 (.62) �.12 �.83 [�1.84, .79]
Education 3.69 (2.52) .17 1.47 [�1.60, 8.99]
Systolic blood pressure baseline .30 (.25) .29 1.94 [�.23, .84]
Average work systolic blood pressure .44 (.33) .35 1.35 [�.25, 1.13]
Average perceived stress at home 7.69 (1.91) .49 4.03�� [3.68, 11.71]
Adjusted R2 � .75, F(14, 18) � 7.85���

Step 2
Average perceived valence of supervisor

interactions �14.52 (5.16) �.31 �2.81� [�25.40, �3.63]
Adjusted R2 � .82, F(15, 17) � 10.68���

�R2 � .07, F(1, 17) � 7.92�

Note. Shift type consisted of day, evening, graveyard, and homecare shifts; homecare was the dummy-coded
comparison group to the rest. Gender was coded as man � 1 and woman � 2.
� p � .05. �� p � .01. ��� p � .001.
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being associated with higher systolic blood pressure both imme-
diately and during the postwork period. These results support the
importance of organizational leadership as an influence on indi-
vidual well-being and have implications for both future research
and organizational practice. Our results also suggest a fruitful
methodology for examining the interplay between social psycho-
logical and biological components of health in organizational
contexts can enhance our understanding of occupational health
psychology.
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