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Abstract
Objective Little research has occurred in physicians on the prevalence of adverse childhood experiences (ACEs) and their
potential correlation with burnout. The authors hypothesized that there would be a relationship between burnout levels and
ACE scores, with physicians reporting more burnout being likely to have higher ACE scores.
Methods Three hundred physicians completed the ten-question ACE scale and two burnout scales, the Mini-Z, and two items
from the Maslach Burnout Inventory.
Results One hundred and thirty eight (46%) of the physicians were positive on one or the other of the two burnout measures, and
49% of the respondents were positive for at least one ACE, while 9% were positive for four or more ACEs. The most common
ACEs reported by the group were having a family member being depressed, being mentally ill, or attempting suicide (22%). The
burnout measures correlated strongly with each other (r = 0.68, p < .001), and separate logistic regression models revealed that
the physicians with an ACE score of 4 or more had more than two and half times the risk of burnout on either burnout scale
measured.
Conclusions In this group of physicians, almost half reported experiencing ACEs, and half reported symptoms of burnout. The
research hypothesis, which physicians reportingmore burnout would bemore likely to have higher ACE scores, was supported. It
is possible that ACEs are a vulnerability factor in physicians for the development of burnout. This possibility and potential
protective factors should be further studied.
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Physician burnout is complex and has many causes and symp-
toms. With the unprecedented change in the health care deliv-
ery system in the USA, many physicians feel that their role as
healers, comforters, and listeners is diminished [1]. Physician
burnout and depression affect all areas of the health care deliv-
ery system, and symptoms of burnout have been linked to
increased medical errors, reduced quality of care, and greater
patient dissatisfaction [2]. High levels of burnout are also relat-
ed to high physician turnover, which further exacerbates phy-
sician shortages, thus affecting patient access to health care [3,
4]. Finally, multiple studies over the last 20 years have shown

that physicians’ suicide rates are higher than those of members
of the general population [5]. These findings emphasize the
need for structured and systemic improvements to the work-
life balance and the overall well-being of physicians [6, 7].

Physician well-being can be broken down into three do-
mains: personal resiliency, culture of wellness, and efficiency
of practice [8]. It is widely acknowledged that the culture of
wellness and efficiency of practice are best addressed at the
systemic level, such as by the medical group, hospital, or
health system [9]. With respect to personal resiliency, we
know that at entry to medical school in the USA, medical
students are more resilient and less depressed than equivalent
non-medical graduate students [10] but that almost one third
of medical students globally are affected by depression, with
low treatment rates [11]. There is also anecdotal evidence
reported by medical school admission committees that many
medical students show high levels of personal resiliency in
overcoming substantial adverse childhood experiences
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(ACEs) and social disadvantages to gain entry to medical
school.

Despite these findings, relatively little research has oc-
curred in relation to the impact of ACEs on physicians and
on their potential correlation with burnout. One study has
suggested a potential link in physicians between childhood
adversity and later practice boundary violations [12], while
another study found that up to 42% of female physicians
and 24% of male physicians had some experience of lifetime
personal abuse, including witnessing violence between their
parents [13]. There are two small studies of ACEs in medical
students [14] and veterinary students [15], with both studies
finding similar rates of ACEs to the general population.

Over 20 years of research, the current gold standard ACE
measure of ten questions [16, 17] examines two major do-
mains, namely, ACEs that are either personal or family relat-
ed. The five personal questions ask about physical abuse, ver-
bal abuse, sexual abuse, physical neglect, and emotional ne-
glect. The five family-related questions ask about a parent
who is an alcoholic, a mother who is a victim of domestic
violence, a family member in jail, a family member diagnosed
with mental illness, and the disappearance of a parent through
divorce, death, or abandonment. Over 20 years of multiple
ACE investigations [18] have shown the following:

& Childhood trauma is very common across all socioeco-
nomic groups, with up to 64% of the population having
at least one ACE and 12.5% having four or more.

& There is a direct link between childhood trauma and adult
onset of chronic physical disease, as well as depression,
suicide, being violent, and being a victim of violence.

& The more types of trauma experienced in childhood, the
higher the risk of later health, social, and emotional prob-
lems, so childhood trauma can be seen as a vulnerability
marker for later dysfunction.

& It is likely that exposure to early traumatic stress leads to
abnormal brain development, affecting socio-cognitive
skills, which can lead to later poor life decisions and
choices in health habits.

As part of a larger study of up to 6000 physicians by a
regional organization, we investigated the prevalence of
ACEs and their relationship with burnout in an unselected
group of physicians from multiple regional medical groups.
We hypothesized that there would be a relationship between
burnout levels and ACE scores, with physicians reporting
more burnout being likely to have higher ACE scores.

Methods

The survey was deployed to 4388 practicing physicians in
four Northern California counties over a 6-week period in

2018. Participants were incentivized with a $20 gift card. A
sample of 502 (11.44%) physicians anonymously completed
the survey developed by a subcommittee of physicians and
medical students. Results of the full survey, which included
two validated burnout measures, are reported elsewhere [19].

A subset of 300 of the physician participants also voluntar-
ily completed the ten-item ACE questionnaire [16, 17] and is
the focus of this paper. The ACE survey return rate for the
sample was 6%. Thus, these results are not representative of a
broad population of physicians but of this small, self-selected
sample.

The burnout measures [20] were the Mini-Z, which we
screened positive if the respondents rated themselves as “defi-
nitely burning out” or higher in the past 2 weeks. The Mini-Z
single-item burnout question has been validated externally
against the Maslach Burnout Inventory (MBI), demonstrating
a positive correlation (r = 0.64) of the single question with
emotion exhaustion as measured by the MBI (r = 0.64) [21].
Two questions from the MBI, questions 8 and 10, or the
Emotional Exhaustion (EE) Scale, were collected where a pos-
itive response of at least “a few times a week” to either question
was scored as positive for burnout on theMBI. Ameta-analysis
of 45 empirical studies revealed that the two-item EE MBI had
an average Cronbach’s alpha coefficient of 0.88 for this dimen-
sion [22]. The two burnout measures (the Mini-Z andMBI) are
among those recommended by the National Academy of
Medicine Collaborative on clinician well-being and resilience
as validated instruments to measure burnout [23].

In the current sample, the MBI EE scale and the Mini-Z
correlated well with each other (phi = Cohen’s w = fourfold
point correlation = 0.68, p < .001, Χ2(1) = 136.96, p < .001).
The MBI and the Mini-Z were treated as outcome measures in
separate logistic regression analysis to determine if ACE
scores could predict burnout on either measure. The Mini-Z
and the MBI items were coded into binary variables (0 =
negative for burnout on any item and 1 = positive for burnout
on at least 1 item). The data were analyzed using STATA
statistical software.

Because of the important findings (potentially appropriate
for dissemination) that emerged from this quality improve-
ment project involving a one-time, voluntary, anonymous sur-
vey, review was sought from the University of California
Davis Institutional Review Board, which confirmed that the
procedures described would have been designated as exempt
research.

Results

Burnout in the Sample

A total of 300 physicians completed the ten-question ACE
scale and the rest of the questionnaire, including the two
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burnout scales (Table 1). They comprised 156 males and 144
females from a wide range of medical specialties, with two
thirds aged between 36 and 55 years old. There was also no
difference in burnout, across gender or the age ranges of the
physicians (Table 1). The burnout scores for physicians
showed positive burnout responses of 38% on both measures,
which is similar to the rate in the larger study from which this
group was taken [19].

ACE Scores in the Sample

Physicians as a group had less experience of any ACEs than
the non-physician populations studied in the literature, with
49% in the study sample compared with 64% in other studies
[16–18]. Nine percent of the physicians were positive for four
or more ACEs. The most common ACEs reported by the
group were having a family member being depressed, being
mentally ill, or attempting suicide (22%) or living with some-
one whowas a problem drinker or alcoholic or who used street
drugs (18%).

ACE as a Predictor for Burnout

The logistic regression analyses (Table 2) revealed that those
with four or more ACEs had 2.67 times the odds of reporting
burnout on the MBI scale and 2.75 the odds of burnout as
measured by the Mini-Z scale.

Discussion

There are two main findings from this study. Firstly, physi-
cians as a group had significant exposure to ACEs in this small

study with a survey return rate of only 6%, in itself a signifi-
cant possible confounding variable. This rate is less than ex-
amples of non-physician populations studied in the literature,
where up to 64% of respondents having exposure to ACEs
have been reported [16–18]. A rate of 1 in 2 physicians ex-
posed to at least one ACE is, however, significant in itself,
given that we expect physicians to maintain their health and
well-being in order to be able to be properly fit to treat pa-
tients. More seriously, 9% of physicians were exposed to
more than four ACEs, putting them at increased long-term
risk of developing chronic physical and psychiatric disorders
and, in this study, of showing signs of burnout. This level of
exposure to ACEs may not be a surprise to those of us who
have long treated physicians as patients and clearly needs
more investigation.

Secondly, this study shows that the odds of developing
burnout increase with higher rates of adverse childhood expe-
riences, which is in accord with the literature [16–18], where a
dose-response association between numbers of ACEs and
long-term adverse effects have been shown. This is the first
study in physicians examining the potential association be-
tween ACE scores and the later experience of burnout. The
logistic regression findings demonstrate that the more ACEs
that one has, the higher the odds of experiencing burnout
many years later. We did not examine other potential con-
founding factors, such as the presence of substance use disor-
ders or chronic medical illness. Given the strong association in
the literature [16–18] of increasing of ACEs and a variety of
chronic medical and psychiatric disorders, it seems reasonable
to propose that ACEs are a vulnerability factor in physician
populations for the development of later burnout. While this
study needs to be replicated in larger populations of physi-
cians, protective factors such as resilience should also be

Table 1 Characteristics of the
sample on the MBI and the Mini-
Z Scale

Respondents, No. (%)

MBI Mini-Z

Total (N = 300) Burnout positive Burnout negative Burnout
positive

Burnout negative

Age, year

25 to 35 14( 4.67) 8(9.96) 6(3.21) 6(5.22) 8(4.28)

36 to 45 105(35.00) 41(35.65) 64(34.22) 43(37.39) 62(33.16)

46 to 55 86(28.67) 35(30.43) 53(28.34) 34(29.57) 54(28.88)

56 to 65 70(23.33) 23(20.0) 47(25.13) 26(22.61) 44(23.53)

66+ 25(8.33) 8(6.96) 17(9.09) 6(5.22) 19(10.16)

Gender

Male 156 (52.00) 53(46.09) 84(44.92) 53(46.09) 84(44.92)

Female 144(48.00) 62(53.91) 103(55.08) 62(53.91) 103(55.08)

No significant difference between the MBI or the Mini Z scale and age group or gender

MBI Maslach Burnout Inventory, MINI-Z Mini Z burnout survey
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examined. The literature demonstrates high levels of resilience
shown at entry to medical school, and the degree to which
resilience may mediate this relationship and the potential im-
pact of ACEs on health issues other than burnout should be
further studied.

The main confounding variable in this study is whether
there was a biased self-selection of those physicians (502 out
of a possible group of 4388 regional physicians) who, firstly,
took the overall study and, secondly, who elected to complete
the ACE questionnaire (300), which was an add-on to the
main study, although we know that both groups were broadly
demographically similar with all physicians in the region. The
ACE questionnaire content and rationale were fully explained
to the participants on the survey document, and it is possible
that this explanation may have led to some over-selection of
physicians with low levels of ACEs, with some high-scoring
ACE individuals being reticent to complete the survey.

The results of this study, with physicians reporting more
burnout being likely to have higher ACE scores, have signif-
icant implications for the field of physician health and well-
being and potentially for other groups of health care providers,
especially the association of ACEs and the presence of burn-
out many years later and the possibility that ACEs are a vul-
nerability marker for burnout. The study has also found that
ACEs are common in physicians and should be addressed in
physician well-being programs in future, just as they are being
addressed in multiple studies and interventions in other
populations.

Finally, this study needs to be replicated across multiple
health provider groups to examine the impact of childhood
trauma on health professionals generally. This should ensure
that physicians and other health professionals of the future,
unlike our current generations of physicians, be given extra
help, support, and counseling from the start of their careers if
they have a vulnerability related to ACEs. This assistance
could reduce their long-term vulnerability to burnout and a
variety of chronic medical and psychiatric disorders and there-
by improve their well-being.
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