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Abstract
Purpose The present study evaluates health status and its
relation with occupational characteristics and with burnout
syndrome among embryologists.
Methods A cross-sectional design was used to conduct an
online self-assessment survey, sent to all members of the
Spanish Association of Clinical Embryologists. The question-
naire contained occupational questions and two standard in-
struments: ‘Short Form-12 Health Survey’ as a measure of
physical (PCS-12) and mental (MCS-12) health and the

Maslach Burnout Inventory-General Survey (MBI-GS) to
evaluate the degree of burnout.
Results The PCS-12 obtained for the Spanish embryologists
was higher than that for the reference population. However,
the total MCS-12was significantly lower than that observed in
non-institutionalised males and females representative of the
general Spanish population aged 35–44 years. In the linear
regression model, the dependent variable PCS-12 was related
indirectly with the variables number of hours worked per
week, BMI, back pain, leg pain and visual discomfort. In the
linear regression model, the dependent variable MCS-12 was
indirectly related to the gender (male reference; female coeffi-
cient regression: −3.23), exhaustion and cynicism dimensions
of theMBI-GS. A total of 87 (36.3 %) embryologists presented
a high score on at least one of the MBI-GS dimensions.
Conclusion In this sample of Spanish embryologists, a norm
measure (SF-12) showed their physical health to be better than
the average for the general population, but that their mental
health was poorer. A significant indirect relation was observed
between mental health and burnout syndrome. Strategies to
reduce occupational stress and problems should form part of
the training provided for clinical embryologists.

Keywords Embryologist . MBI-GS . Burnout . SF-12 . IVF

Introduction

Embryologists are highly trained laboratory professionals
who play an essential part in the diagnosis and treatment of
infertility, in preventing the transmission of genetic and infec-
tious diseases and in cryopreservation as part of infertility
treatment. Unlike other clinical laboratories, the embryology
laboratory presents little automation and requires the perfor-
mance of numerous manual techniques. This work is associ-
ated with physical tiredness due to long periods of microscope
and computer work, and may present potential health hazards

Capsule Embryologists’ physical health status is better than that of a
reference population. However, embryologists, especially women,
present poor levels of mental health related to burnout syndrome.
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including injuries from the manipulation of infectious human
cells or tissues or of liquid nitrogen. Moreover, the high
degree of attention needed during laboratory work in order
to avoid errors of potentially severe consequences in the
manipulation of samples frequently provokes mental tired-
ness. Other factors that aggravate this tiredness are the large
amount of paperwork required by quality control and trace-
ability systems, the inevitable periods of intense work in the
embryology laboratory, the potential to confuse gametes,
resulting in major ethical/legal issues, and the extreme unpre-
dictability of the work schedule involved in most embryology
laboratories.

Staff who work in stressful conditions may feel anxious
about themselves, their performance, how they are being
treated, and about others. They may cope with these anxieties
by means of psychological defences that have a major impact
on interpersonal relations and work performance. Currently,
one of the most important work-related problems resulting
from stress is burnout syndrome, which has negative conse-
quences both on those who suffer from it and on the organi-
sations for which they work [1],.

According to Maslach et al. (2001) [2], this syndrome
includes exhaustion, cynicism and professional inefficacy,
and is the result of prolonged exposure to chronic stressors
in the workplace. It can affect an individual’s physical and/or
mental health, giving rise to psychosomatic disorders (such as
headaches, insomnia, ulcers or gastritis) or psychopathologi-
cal disorders (including depression, anxiety and obsession-
compulsion) [3]. For organizations, it can seriously reduce
performance and provoke excessive rotation and absenteeism.

Numerous studies have been made of the mental and
physical health of health care personnel in general, and the
prevalence of burnout syndrome has been reported to range
from 4 to 40 % [3–5]. However, very few studies have been
made in this respect of clinical laboratory staff [6] and, to the
best of our knowledge, no study has analysed these aspects
among clinical embryologists. Accordingly, the present study
evaluates physical and mental health status and its relation
with different occupational characteristics and with burnout
syndrome among Spanish embryologists.

Materials and methods

Study design

A cross-sectional design to conduct an online self-assessment
survey.

Participants

The study population consisted of all the embryologists who
are members of the Spanish Association of Clinical

Embryologists (Asociación para el estudio de la biología de
la reproducción; ASEBIR) who had been working during the
previous nine months. Two e-mails were sent to all ASEBIR
members explaining the aims of the research. At the time of
the survey, ASEBIR had a total of 787 members (212 male
and 575 female; 26.9–73.1 %), of whom 184 (23.4 %) were
working in public laboratories (data obtained from the
ASEBIR secretariat). The e-mails sent contained a link to
the online questionnaire and the consent form. Google Drive
was used as an online platform for the questionnaires. To
estimate the true value of the proportion of burnout with a
precision of 4, at a 95 % confidence level and assuming a
prevalence of 10% [7], a study population of 217 persons was
required. The study was approved by the Research Ethics
Committee at Virgen de las Nieves University Hospital (Gra-
nada). The mean time required to fill in the survey was 15 min.

Instruments

The questionnaire contained sociodemographic and occupa-
tional questions and two standard instruments: the ‘Short
Form-12 Health Survey (SF-12)’ as a measure of physical
and mental health [6] and the Maslach Burnout Inventory-
General Survey (MBI-GS) [8] in its validated Spanish lan-
guage version [9] to evaluate the degree of burnout.

Measurements

Sociodemographic and occupational characteristics

The subjects were first asked to complete a series of questions
related to sociodemographic issues, including age, gender,
existence of stable relationship and number of children. Sec-
ondly, the questionnaire collected information on occupation-
al characteristics and workload: position as embryologist in
the last nine months (yes vs no), type of centre (public vs
private), number of hours worked per week, length of service
(<10 vs >10 years), contract duration (permanent vs tempo-
rary), contract type (full time vs part time) and number of staff
in the laboratory.

The participants were also asked to state their view of their
own future as an embryologist. For this purpose, we used
Question 75 from the European Working Conditions Survey,
[10] carried out by the European Foundation for the Improve-
ment of Living andWorking Conditions - EuroFound (Do you
think you will be able to do your current job when you are
60 years old? A) ‘I would not want to’, B) ‘No, I do not think
so’, C) “Yes, I think so”.) These results were then compared
with those obtained in Spain in 2010 in a sample of 547
workers aged 30–49 years (14.3, 38.3, 47.4 %, respectively).

1588 J Assist Reprod Genet (2014) 31:1587–1597



Physical and mental health

The SF-12 is a short-form questionnaire developed from the
original SF-36 Health Survey. SF-36 contains eight scales
(physical functioning, role limitations due to physical and
emotional health problems, physical pain, general health per-
ception, vitality, social functioning, and mental health), while
SF-12 contains just one or two items from each of these scales.
A summary score of physical and mental health is calculated
from scoring algorithms applied to all items. To maintain
national comparability, the weights were calculated according
to the corresponding Spanish reference standard [11]. The
physical component summary (PCS-12) and the mental com-
ponent summary (MCS-12) for the SF-12 were scored in a
three-step procedure: a) create indicator variables (scored 1/0)
for each response category, except the category for health
status (thus, of 47 possible answers, for the 12 items, 35
indicator variables were created); b) calculate the aggregate
score, by summing the weighted indicator variables; c) add a
constant, such that the aggregate CSF-12 and CSM-12 scores
were standardised to obtain a mean value of 50 and a standard
deviation of 10 for the Spanish general population. Thus,
values higher or lower than 50 are interpreted as better or
worse, respectively, than those for the Spanish general
population.

Norm-based comparisons require valid norms to ensure a
well-defined and representative sample of the population of
interest. Because health status scores for some concepts differ
significantly across age groups and between men and women,
we used norms based on a cross-sectional survey of a sample
of 1730 non-institutionalised males and females representa-
tive of the general Spanish population aged 35–44 years [11].
The representative sample of the Spanish population used by
these authors was obtained from the cross-sectional study
“Design consumption home survey”. In addition to the Body
Mass Index (BMI), the following aspects of physical health
were evaluated: physical complaints caused by poor posture
or physical strain at work during the last year, visual discom-
fort (“No” vs. “Yes”), loss of visual acuity (“No” vs. “Yes”),
headaches, neck pain, back pain or complaints affecting the
arms or legs. Responses to these last five items were rated on a
six-point Likert scale ranging from “Always” to “Never”.

MBI-GS

This survey consists of 15 items grouped into three dimen-
sions or subscales: ‘exhaustion’, ‘cynicism’ and ‘efficacy’.
Responses are classified on a Likert-type scale with 7 re-
sponse options, scored from 0 (‘never’) to 6 (‘always’). The
‘exhaustion’ dimension consists of 5 items (e.g. “I feel emo-
tionally drained from my work”), the ‘cynicism’ dimension
consists of 4 items (e.g. “I’ve become more callous toward

people since I took this job”) and the ‘efficacy’ dimension
consists of 5 items (e.g. “I deal very effectively with the
problems of my work”). Total scores for each subscale were
calculated by summing the scores for each item and dividing
this total by the number of items in the subscale. Because we
wished to study how these different components would affect
embryologists’ physical and mental health, each score was
applied separately in the analyses. Burnout cases were defined
according to cutoff points based on a standardised regulatory
reference framework [9, 12], as having a score higher than or
equal to the 75th percentile for exhaustion (2.9) and for
cynicism (2.26) or a score lower than or equal to the 25th
percentile for professional efficacy (3.83).

The reference population used to determine the prevalence
of BMI in our study was that validated by the Spanish Institute
of Health and Hygiene in the Workplace (Instituto Nacional
de Salud e Higiene en el Trabajo: Ministerio de Trabajo). This
sample was composed of 1963 workers employed in diverse
occupations (office workers, machine operators in the ce-
ramics industry, teachers, users of information and communi-
cation technologies, healthcare workers, etc.). [12] Both the
factorial validity of the MBI-GS and the internal consistency
of its dimensions were satisfactory [13]. An explanatory factor
analysis using principal component analysis with varimax
rotation identified three underlying dimensions of burnout.
The three-factor solution contained few cross-loadings and
captured 64 % of the total variance in the embryologists’
responses. The first factor was interpreted as the “exhaustion”
dimension (Cronbach α=0.86), the second as “cynicism”
(Cronbach α=0.88) and the third as ‘efficacy” (Cronbach α
=0.82). The scores for the subscales were constructed by
averaging the items grouped by factor analysis, whenever half
or more of the corresponding items were not missing. The
subscales were only moderately correlated with each other
(Pearson coefficients ranging from −0.20 to 0.59).

Statistical analyses

We report the univariate statistics for the PCS-12 andMCS-12
scores as means and standard deviations for the categorical
variables and as tertiles for the quantitative variables, includ-
ing the three MBI-GS subscales, except the BMI results,
which were divided into three classes: <25, 25–29 and
≥30 Kg/m2. Student’s t test and analysis of the variance were
used to compare the means between the different groups. In
addition, Pearson correlation coefficients were used to study
correlations between the PCS-12 and MCS-12 scores and the
MBI subscales. The mean PCS-12 and MCS-12 scores ob-
tained for the embryologists were compared to the Spanish
gender-specific reference samples for adults (aged 35–
44 years) [12] using the two-tailed Student’s t test. Differences
between categorical measures were assessed using the chi-
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square test. Two multivariate linear regression models were
built with the two principal variables, PCS-12 and MCS-12.
First, a bivariate analysis was carried out of all the variables,
after which the candidates for the multivariate analysis were
selected. These variables were any variable whose bivariate
test had a p-value<0.30 as well as variables of known biolog-
ical importance. Backward stepwise selection was used to
determine the final models. The three MBI subscales used
were the values obtained from factorial analysis.

Results

Participants

After two reminders had been sent out, the final response rate
was 34.7 % (254/731). Ten questionnaires were excluded
because the respondents had not worked during the previous
9 months, and another four were excluded because the respon-
dents had answered fewer than 50 % of the survey questions.
Thus, 240 valid questionnaires were finally computed (Fig. 1).
The mean age of the respondents was 38 years and 77.9 % of
themwere women.Most participants were in a stable personal
relationship (80.0 %), and half (50.8 %) had children. Regard-
ing job characteristics, most worked in private laboratories
(77.8 %) with a permanent contract (80.2 %), on a full-time
basis of 35–45 h per week; 67.5 % had worked as an embry-
ologist for less than 10 years and 41.8 % worked with more
than five embryologists in the laboratory. Between the partic-
ipants in this survey and total ASEBIR partners, there were no
differences in gender (22.1 vs. 26.9 % male, respectively) or
type of laboratory (22.2 versus 23.4 % work in a public
laboratory), respectively (Tables 1 and 2).

Over 90 % of these Spanish embryologists suffered mus-
culoskeletal problems. The most common complaints con-
cerned the arms (94.9 %), followed by the back (76.7 %)
and the neck (70.6 %). About 45 % reported having frequent
headaches. The prevalence of visual discomfort was 46 %,
with 55.6 % of embryologists having lost visual acuity in the
past year (Table 3). Only 35.9 % of the embryologists thought
theywould still be doing the same job at 60 years old (Table 2).
This percentage is lower than the corresponding rate for a
reference Spanish population of same-age workers obtained
from the European Foundation for the Improvement of Living
and Working Conditions (47.4 %) (p<0.01) [10].

The PCS-12 obtained for Spanish embryologists was
higher than that for the reference population aged 35–44
(54.1±6.0 vs 52.6±0.2, p<0.001). The PCS-12 for the Span-
ish embryologists was similar among the males (53.4±6.5 vs
53.2±0.4) and significantly higher for the women, compared
to a reference group of adults’ aged 35–44 (54.3±5.9 vs 52.1±
0.3, p<0.001). However, the overall MCS-12 result (43.0±

11.0 vs 50.6±0.2, p<0.001) and those for both sexes (males:
45.4±11.3 vs 51.8±0.2, p<0.001; females: 42.3±10.7 vs
49.5±0.3, p<0.001) were significantly lower. 20 % of the
embryologists reported high scores on the MBI-GS subscale
for “emotional exhaustion”, 15.4 % for “cynicism” and
10.8 % for “low professional efficacy”. The mean PCS-12
andMCS-12 scores among the embryologists with high levels
of emotional exhaustion were 52.4±7.3 and 33.8±11.2, re-
spectively; for those with high levels of cynicism, the scores
were 52.2±7.9 and 33.2±10.8, and for those with low profes-
sional efficacy, they were 53.0±7.7 and 36.5±13.2.

A total of 87 (36.3 %) embryologists presented a high score
on at least one of the MBI-GS dimensions, with the mean
PCS-12 and MCS-12 scores for this group being 53.5±6.6
and 38.1±11.6, respectively. Only 7 (2.9 %) embryologists
presented high values in all three MBI-GS dimensions, and in
this group the average PCS-12 and MCS-12 scores were 50.2
±11.5 and 25.8±9.6, respectively.

Bivariate analysis of health status

Lower PCS-12 scores were obtained for embryologists who
were overweight, who worked more than 45 h per week, who
had pain in the neck, back or legs, or visual discomfort and/or
loss of visual acuity, or higher levels of emotional exhaustion
(Tables 1, 2, 3, and 4).

Lower mental health scores were obtained for women
embryologists, embryologists who suffered headaches or
pain in the neck or back, who suffered loss of visual
acuity or who presented higher levels of emotional ex-
haustion or cynicism or lower levels of professional
efficacy (Tables 1, 2, 3, and 4).

Emotional exhaustion and cynicism were negatively asso-
ciated with PCS-12 (Pearson coefficient, −0.25 (p<0.001) and
−0.13 (NS), respectively) and MCS-12 (Pearson coefficient,
−0.55 (p<0.001) and −0.45 (p<0.001), respectively), whereas
professional efficacy was positively associated with PCS-12
and MCS-12 (Pearson coefficient, 0.10 (NS) and 0.26
(p<0.001), respectively).

Multiple linear regression analyses

The multiple linear regression model for the dependent vari-
able PCS-12, adjusted for gender, number of persons working
in the laboratory and exhaustion, included the variables num-
ber of hours worked per week, BMI, back pain, leg pain and
visual discomfort (Table 5). This model explained 27 % of the
variance in PCS-12. The multiple linear regression model for
the dependent variableMCS-12 adjusted by type of laboratory
and type of contract included the gender, exhaustion and
cynicism dimensions of the MBI-GS (Table 6). These vari-
ables contributed significantly to explaining 30.4 % of the
variance in MCS-12.
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Discussion

PCS-12

The physical health score of the embryologists surveyed was
higher than that of the reference population, probably because
healthcare personnel tend to have better health habits than the
general population; they also tend to be healthier than other
persons with a high socioeconomic status [13]. The distribu-
tion of the locations of musculoskeletal problems among the
embryologists was very similar to that described for micros-
copists and pathologists [7, 14], with pain in the arms, neck
and back being most commonly cited. Frizstche et al. (2012)
observed that the most common locations for musculoskeletal
pain in 163 pathologists were the neck (78 %) and the shoul-
ders (60 %). In our study, back and leg pain were independent
factors in the linear regression model for physical health. No
musculoskeletal pain was included in the regression model for

mental health. This result agrees with the findings of
Hartvigsen et al. (2004) [15], who found insufficient evidence
for any positive association between psychological factors
(stress at work) and low back pain in their systematic review
of prospective cohort studies.

The prevalence of musculoskeletal problems among em-
bryologists is high compared with that for working popula-
tions [15, 16], but similar to that observed for pathologists or
microscopists (ranging from 76 to 57 %) [7, 14, 17]. Among
the risk factors associated with the development of these
symptoms are hours of microscope work, duration of work
without a break, fast work pace and poor workstation ergo-
nomics [17]. The use of ergonomically optimized equipment
could alleviate the pain suffered by a high percentage of
embryologists with musculoskeletal problems, as reported
by Fritzsche et al. (2012) [7] in a study of pathologists.

Embryology work is associated with possibly eye-straining
activities such as long-duration microscopy and computer

787 ASEBIR Members

56 members not 

professionally active

731 active ASEBIR 

members

477 non-respondent 

members

254 respondent members

- 4 members completed 
<50%
- 10 members had not 
worked in the last 9 months

240 valid surveys

Fig. 1 Participants
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work. Visual refractive errors are more common among per-
sons in this field. It has been reported that almost 90 % of
pathologists have visual refraction problems [7]. The loss of
visual acuity among 55 % of embryologists might be part of
the normal time course of conventional visual refractive er-
rors, but it may also be associated with the continuous near-
field work required [7]. This would explain why the loss of
visual acuity was not included in the PCS-12 prediction mod-
el. The presence of visual discomfort in this model was
considered as a separate factor, possibly more closely related
to ergonomic aspects such as humidity, light and temperature
in the laboratory than to visual refractive errors.

Working time was inversely related with PCS-12, although
it was of borderline significance for embryologists working
more than 45 h per week. A high workload has a direct impact
on health status. A significant relationship between workload
and health complaints has been reported by other authors [18,
19].

Our findings show that BMI is strongly associated with the
physical component summary measure but not with the men-
tal component summary, which is in accordance with prior
research in this field [20, 21]. Compared to normal weight
patients, overweight and obese patients have larger decre-
ments in the subscales, with larger contributions to the phys-
ical component summary measure being made by physical
function, physical role function, general health and vitality
than by the subscales that represent mental, emotional and
social functioning [22].

MCS-12

The mean mental health score for the embryologists as a
whole (43) was moderately lower than that for the general
population [11]. However, the mental health score for embry-
ologists in the upper tertile for burnout dimensions (36) was
similar to or somewhat lower than that for a sample of psy-
chiatric patients with depressive disorders or current symp-
toms [23]. Similar results have been obtained in studies of
mental health and burnout in German physicians [24] and
Swiss physicians [25]. Interestingly, low mental health levels
have also been observed in polycystic ovary syndrome pa-
tients [26] and endometriosis patients [27].

In this cross-sectional survey of Spanish embryologists, we
found that the lower mental health components of health status
were associated with high levels of emotional exhaustion and
cynicism. In this study, 36.3 % of Spanish embryologists
reported high levels of burnout, which suggests that over a
third of all embryologists in Spain are at high risk of burnout
syndrome [8]. These findings may have troubling implica-
tions, given the growing evidence linking burnout to lower
quality of care [28].

Table 1 Sociodemographic variables, physical health (PCS-12) and
mental health (MCS-12)

N (%) PCS-12 MCS-12

Age (years)

Lower tertile ≤33 86 (34.68) 54.05±6.39 42.49±9.66

Middle tertile 34–39 83 (33.47) 54.25±5.77 42.66±11.37

Upper tertile ≥40 79 (31.85) 54.02±6.01 43.94±12.05

Stable relationship

No 48 (20.0) 54.18±5.84 42.42±9.90

Yes 192 (80.0) 54.09±6.10 43.15±11.28

Children

No 118 (49.16) 54.05±5.87 42.51±10.16

Yes 122 (50.83) 54.16±6.23 43.48±11.78

Sex

Male 53 (22.08) 53.43±6.47 45.39±11.28

Female 187 (77.91) 54.30±5.92 42.33±10.86a

Body mass index

Normal <25 189 (77.14) 54.82±5.71 42.36±10.88

Overweight 25–29 52 (21.22) 51.82±6.84 b 45.14±11.33

Obesity ≥30 4 (1.63) 51.01±4.34 47.11±10.79

a p<0.05
b Overweight vs Normal p<0.05 Table 2 Work conditions, physical health (PCS-12) and mental health

(MCS-12)

N (%) PCS-12 MCS-12

Type of laboratory

Private 186 (77.82) 54.23±5.76 42.64±10.88

Public 53 (22.17) 53.95±6.77 44.60±11.25

Type of contract

Permanent 190 (80.16) 54.17±6.22 42.77±11.22

Other 47 (19.83) 54.36±4.99 44.75±9.86

Part/Full time employment

Full time 213 (89.4) 54.00±6.11 42.96±11.09

Part time 25 (10.50) 54.65±5.56 43.71±10.57

Work history

≤10 years 166 (69.16) 54.05±6.12 42.88±10.56

>10 years 74 (30.83) 54.24±5.90 43.29±12.00

Persons working in the laboratory

1–2 persons 77 (32.21) 54.95±5.00 43.73±9.61

3–4 persons 62 (25.94) 53.20±6.22 41.95±11.64

≥5 persons 100 (41.84) 54.02±6.63 43.11±11.69

Hours worked per week

<35 38 (15.89) 55.17±4.94 42.86±11.71

35–45 161 (67.36) 54.52±5.65 43.07±10.87

>45 40 (16.73) 51.45±7.80 a 42.88±11.24

Perform the same job at age 60

I don’t think so 119 (49.79 %) 53.46±6.78 41.29±11.00

I would not want to 34 (14.22 %) 53.07±6.07 42.16±11.61

Yes, I think so 86 (35.98 %) 55.37±4.66 45.09±10.62

a >45 vs <35 p<0.05; >45 vs 35–45 p<0.05
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Exhaustion has been related to overload and lack of control
over results and decision-making, and mainly reflects feelings
about the organizational and social climate of the work envi-
ronment. Low levels of mental health among embryologists
could be caused, in part, by their poor adaptation to the climate
of the organization [29], for example when expectations about
the work environment are contradicted by experience. Cyni-
cism can be related to indifference (an absence of desire to

succeed) and an impression of a lack of opportunities for
development. These factors could result in a diminished sense
of professional worth, low self-esteem and a feeling of frus-
tration and boredom, which according to our results would
have a negative impact on the embryologists’MCS-12 scores.
Although the bivariate analysis revealed differences in mental
health scores between the different tertiles of the efficacy
subscale, these dimensions did not provide new information
on MCS-12 other than that provided by the exhaustion and
cynicism dimensions. This apparent inconsistency is the result
of the control exerted by some variables over others when they
are all consolidated within the regression model.

The prevalence of burnout among Spanish embryologists
(36.3 %) is greater than that observed in other clinical labora-
tory staff (8.6 % of pathologists) [7], and that observed in
physicians (22 %) [24, 30], but lower than that described in
surgeons (47.6 %) [3] or obstetricians (ranging from 36 to
58 %) [5, 31, 32]. Care should be taken when comparing the
prevalence of burnout, as discrepancies have been reported in
the criteria used for its definition after using MBI [33–35].
Future studies should examine certain factors that correlate
with burnout, such as personal traits (for example, self-es-
teem), organizational questions (for example, organizational
support, human resources and materials), work-related factors
(for example, workload, weekend work, salary-satisfaction,
physical and environmental conditions, staggered shifts) and
social factors (for example, work-family conflict).

The lower scores recorded for mental health could account
for the fact that fewer embryologists believe that at age 60 they

Table 3 Physical complaints, physical health status (PCS-12) andmental
health status (MCS-12)

N (%) PCS-12 MCS-12

Headache

Always-Almost always 5 (2.11) 56.18±6.37 39.89±11.04a

Often-Sometimes 100 (42.37) 52.54±6.95 39.54±11.47

Occasionally-Never 131 (55.50) 55.18±5.06 45.68±9.99

Neck pain

Always-Almost always 36 (15.12) 50.02±7.10 b 40.16±11.79

Often-Sometimes 132 (55.46) 54.37±5.89 41.80±11.05

Occasionally-Never 70 (29.41) 55.77±4.81 46.70±9.78 c

Back ache

Always-Almost always 44 (18.64) 50.23±7.85d 38.92±12.78e

Often-Sometimes 137 (58.05) 54.38±5.51 42.95±10.63

Occasionally-Never 55 (23.30) 56.44±4.18 46.12±9.77

Pains in the arms

Always-Almost always 68 (29.05) 53.52±6.78 41.24±10.91

Often-Sometimes 154 (65.81) 54.97±5.15 44.13±10.61

Occasionally-Never 12 (5.12) 45.57±6.98 37.39±13.81

Pains in the legs

Always-Almost always 7 (3.03) 47.53±9.72 40.98±14.62

Often-Sometimes 39 (16.88) 50.59±7.01 43.70±11.69

Occasionally-Never 185 (80.08) 54.93±5.26 f 43.03±10.72

Visual discomfort

No 129 (53.97) 55.41±4.93 44.39±10.74

Yes 110 (46.02) 52.59±6.87g 41.36±11.17

Loss of visual acuity

No 106 (44.35) 55.47±5.15 45.12±10.49

Yes 133 (55.64) 52.96±6.46h 41.47±11.08i

a Always-Almost always vs Often-Sometimes p<0.001
b Always-Almost always vs Often-Sometimes p<0.001; Always-Almost
always vs Occasionally-Never, p<0.001
c Occasionally-Never vs Always-Almost always p<0.05; Occasionally-
Never vs Often-Sometimes, p<0.01
d Always-Almost always vs Often-Sometimes p<0.001; Always-Almost
always vs Occasionally-Never p<0.001
e Always-Almost always vs Occasionally-Never p<0.01
f Occasionally-Never vs Always-Almost always p<0.01; Occasionally-
Never vs Often-Sometimes p<0.001
g p<0.001
h p<0.01
i p<0.05

Table 4 MBI dimensions and physical health (PCS-12) and mental
health (MCS-12) status

N (%) PCS-12 MCS-12

Emotional exhaustion

1st tertile ≤1.5 79 (31.73) 55.32±4.31 48.84±8.51

2nd tertile 1.67–2.33 80 (32.13) 54.80±6.27 43.22±9.77b

3rd tertile ≥2.5 74 (29.72) 52.06±7.15 a 36.36±11.51

Cynicism

1st tertile ≤0.5 102 (40.96) 54.75±5.14 47.10±9.39

2nd tertile 0.75–1.5 75 (30.12) 54.39±6.38 42.50±10.43c

3rd tertile ≥1.75 63 (25.30) 52.53±7.12 35.71±11.03d

Professional efficacy

1st tertile ≤4.33 84 (33.73) 53.56±6.70 39.61±11.72 e

2nd tertile 4.5–5.17 72 (28.92) 53.72±5.40 44.62±9.59

3rd tertile ≥5.33 77 (30.92) 55.06±5.97 44.40±10.92

a 3rd tertile vs 1st tertile p<0.01; 3rd tertile vs 2nd tertile p<0.05
b 2nd tertile vs 1st tertile p<0.01; 3rd tertile vs 1st tertile p<0.001; 3rd
tertile vs 2nd tertile p<0.001
c 2nd tertile vs 1st tertile p<0.05
d 3rd tertile vs 1st tertile p<0.001; 3rd tertile vs 2nd tertile p<0.001
e 1st tertile vs 2nd tertile p<0.05; 1st tertile vs 3rd tertile p<0.05
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will be doing the same work, compared to a reference popu-
lation. Although the differences were not statistically signifi-
cant, the average MCS-12 was lower among embryologists
who did not expect to be doing the same work at age 60 than
among those who did.

Various measures have been described for preventing burn-
out syndrome, some of which are related to contextual factors
(such as increasing professional autonomy and control, de-
creasing administrative burdens, improving organisational
support or providing models of low-threshold support for
persons in need), while others are related to personal well-
being and social support (for example, participating in re-
search, continuing educational activities outside work, paying
particular attention to important personal relationships and
spiritual practices, recognizing the importance of one’s work,
cultivating personal interests outside work, and creating a
balance between personal and professional life) [3]. Recently,
Gerber et al. (2013) [36] highlighted the utility of aerobic

exercise training to reduce stress and prevent the development
of deeper depression in workers with burnout syndrome.

Gender is an independent factor for MCS-12; women have
lower MCS-12 scores, and so the gender factor provides new
information on MCS-12, other than that provided by the
dimensions of exhaustion and cynicism. This result coincides
with that observed in other studies of predictors of mental
health among physicians. In these studies, the lower mental
health scores observed among female physicians were found
to be related more to a pattern of over exertion (over commit-
ment) than burnout [24, 37]. This over exertion can lead to an
interference of work with other concerns and increase the
work-family conflict [38, 39]. This conflict occurs when the
demands of working life are incompatible with the demands
of family life [40]. Several authors [4] have reported that
women are more prone to suffer work-family conflict, which
could partly account for our findings. The interaction between
work and home is considered an important factor in mental

Table 5 Multiple regression of the physical component (PCS-12)

Coef. Std. Err. [95 % Coef. Interval] t p

Constant 66.61 5.91 54.94 78.28 11.27 0.00

Hours worked per week

<35 (reference)

35–45 −0.052 1.15 −2.32 2.22 −0.05 0.96

>45 −2.82 1.44 −5.67 0.02 −1.96 0.05

BMI −0.36 0.15 −0.65 −0.06 −2.40 0.01

Back ache

Occasionally-Never (reference)

Often-Sometimes −0.79 0.97 −2.71 1.12 −0.82 0.41

Always-Almost always −3.60 1.34 −6.26 −0.94 −2.68 0.00

Pains in the legs

Occasionally-Never (reference)

Often-Sometimes −2.57 1.10 −4.76 −0.38 −2.32 0.02

Always-Almost always −3.50 2.46 −8.36 1.35 −1.42 0.15

Visual discomfort

No (reference)

Yes −1.91 0.83 −3.56 −0.26 −2.29 0.02

Adjusted for gender, persons working in the laboratory and emotional exhaustion

Table 6 Multiple regression of the mental component (MCS-12)

Coef. Std. Err. [95 % Coef. Interval] t p

Constant 47.78 6.87 34.23 61.34 6.95 0.00

Sex

Male (reference)

Female −3.23 1.58 −6.36 −0.11 −2.04 0.04

Emotional exhaustion −5.10 0.69 −6.47 −3.74 −7.39 0.00

Cynicism −3.52 0.70 −4.91 −2.13 −5.01 0.00

Adjusted for type of laboratory and type of contract in the laboratory
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health [40, 41]. The fact that, in our study, MCS-12 is not
related to having children or to being in a stable relationship
suggests that issues related to family-work conflicts are not the
only factors underlying the relation observed between gender
and MCS-12. Other authors have suggested that the higher
levels of work-related stress observed among women may
result from structured but implicitly different gender-related
work expectations that come from a variety of important
sources, such as patients, colleagues, administrators or co-
workers. These expectations may work in such a way as to
be built into the job of being a woman embryologist [42].

Limitations

Although our response rate was similar to that achieved in
other studies using similar on-line data collection procedures
[29, 43, 44] and there were no significant differences in gender
balance or type of laboratory between respondents and total
ASEBIR members, the risk of some biased responses (for
example, embryologists with poor work conditions could be
more motivated to participate) cannot be ruled out. Because
the data for the mailing were provided by ASEBIR, the
conclusions drawn may not be applicable to all Spanish em-
bryologists or to other countries. Nevertheless, the fact that the
results obtained for some occupational variables (such as type
of laboratory: public or private) are similar to those described
for Spain in general [45], leads us to believe that our findings
could have a high degree of external validity nationwide.
However, any extrapolation of these findings to embryologists
working in other countries should be performed with caution,
because of large differences in the size of laboratories. Thus,
the proportion of small laboratories (<200 IVF cycles/year) in
Spain and Italy is much higher (>40 %) than that found in
other countries with similar levels of activity (<10 %) [46].

In addition, our BMI values were calculated from self-
reported height and weight, and studies have suggested that
some respondents, especially women, tend to overestimate
their height and underestimate their weight, leading to an
underestimation of BMI [47, 48] whereas others, including
men and older adults, tend to over-report weight [49]. These
misclassifications will tend to bias findings toward detecting
no difference and might underestimate potential differences
across BMI. However, our multivariable models were adjust-
ed for these demographic factors.

Although we used hours worked per week as a general
indicator of embryologists overworking, other factors are also
likely to contribute to overwork among embryologists; such
factors include weekend work, unpaid overtime after the end
of the working day, or the obligation to be in mobile phone
contact 24 h a day, 7 days a week. These conditions have been
reported to impact negatively on mental health among other
healthcare workers [50].

Embryologists play various roles in ART centres. In some
clinics, they are in constant direct contact with the patients,
while in others the embryologists’ activities are restricted to
laboratory work, and they have no contact with external
clientele. This variability in the roles of embryologists may
influence the prevalence of burnout, as burnout syndrome is
observed more often among professionals in closer contact
with persons [2]. Our study did not take into account the type
of activity carried out by the embryologists, but in order to
prevent this factor from influencing the results presented, we
used the MBI-General Survey (MBI-GS) rather than the Hu-
man Services Survey (MBI-HSS), which is more widely used
for healthcare workers whowork in direct contact with people.
MBI-GS is valid for analysing burnout syndrome both among
professionals dedicated to services and among those involved
in other activities, and its results are comparable with those
obtained with MBI-HSS [9, 51]. Embryologists always have
to meet the demands of internal clientele (gynaecologists,
andrologists, managers, etc.), and this task is demanding not
only regarding the immediate evidence of outcome success or
failure (pregnancy rates), but also, in many cases, in terms of
the unsatisfactory institutional conditions in which their work
must be carried out.

In conclusion, the present study shows that embryologists’
physical health status is better than that of a reference popu-
lation. As is the case with other clinical laboratory staff,
musculoskeletal complaints and visual discomfort are inverse-
ly related with the embryologists’ physical health status.
Moreover, there is an inverse relationship between the number
of hours worked and BMI, on the one hand, and physical
health status, on the other. Embryologists, especially women,
present poor levels of mental health related to burnout syn-
drome. Since this syndrome has been related with potentially
substandard patient care and with errors, strategies for im-
proving conditions in the workplace are of fundamental im-
portance. Attention should be paid not only to working time
but also to qualitative aspects of work. Finally, strategies to
reduce occupational stress and problems should form part of
the training provided for clinical embryologists.
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