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Abstract

Objective

The intention to leave surgical training, hereinafter referred as proxy of “attrition,” is associ-
ated with poor well-being in the workplace. Attrition is suggested to diminish when residents
possess job-crafting skills, that is, the ability to redefine their job in meaningful ways and
maximize well-being at work by increasing structural and social resources and challenges
and decreasing hindering demands. However, the evidence supporting this relationship is
scant. This study sought to: 1) investigate to what extent residents possess job-crafting skills
and compare residents’ levels of job-crafting skills across years of residency training; 2)
investigate the relationship between job crafting, well-being as measured by burnout and
work-engagement rates, and the intention to leave; and 3) compare the levels of job-crafting
skills and well-being between residents with and without serious intentions to leave.

Methods

This cross sectional study was conducted in fifteen residency programs in Colombia. Surgi-
cal residents completed different questionnaires including the Dutch Job Crafting Scale
(DJCS), MBI-Human Services Survey (MBI-HSS), Utrecht Work Engagement Scale
(UWES-17) and an adapted version of the Nurse Turnover Intention Scale (NTIS). The
objectives were addressed by independent analyses of variance (ANOVA), structural equa-
tion modeling techniques (SEM) and independent t-tests, respectively.

Results

A total of 202 residents participated. Residents generally scored high on their job-crafting
skills to increase structural and social resources as well as challenging demands, but were
less positive about their skills to reduce hindering demands. No differences across years of
training were found. Job crafting correlated positively with work-engagement, which was
inversely related to the intention to leave. Conversely, job crafting correlated negatively with
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burnout, which bore a positive relationship to the intention to leave. Residents with serious
intentions to leave exhibited lower levels of most job-crafting skills and work-engagement,
compared to those without such intentions.

Conclusions

This study adds evidence that attrition is a process mediated by residents’ well being at
work, which can be molded by their job-crafting endeavors. Future research is needed to
evaluate the effectiveness of interventions aimed at cultivating resident’s job-crafting abili-
ties in order to reduce attrition.

Introduction

Attrition in surgery is a serious issue, with 20% of residents dropping out, and an even greater
proportion, some 32% to 58%, having serious intentions to leave the program [1,2,3]. Attrition
has negative consequences not only for individuals, but also for education and healthcare sys-
tems, representing significant losses of resources and time for training [4,5]. Additionally it is
associated with difficulties to replace residents and workforce shortages of future surgeons
[2,6,7]. Recent evidence indicates that attrition is more closely associated with a poor state of
well-being at work than with demographic and individual factors, which seems plausible as
learning takes place almost exclusively in a workplace-based environment [2,3,5,6].

Excessive training demands and related lifestyle issues, nurture this poor state of well-being
[2,8,9,10,11], which may lead to burnout, a state characterized by emotional exhaustion, deper-
sonalization and lack of personal accomplishment, ultimately associated with serious thoughts
of leaving training [12,13,14,15]. A recent U.S. publication revealed for instance that, of the
surgical residents who considered leaving the residency (44%), a majority met the criterion for
burnout [16]. The work environment, however, can also have a moderating effect on attrition,
which is the case when levels of work engagement are high. Work engagement is a state oppo-
site to burnout characterized by vigor, dedication, and absorption [12], which foster satisfac-
tion, quality of life and resident’s retention in surgical training [17,18,19].

Although residents fulfill a dual role as trainees and workers in clinical environments, the
process of attrition may be considered similar to that of leaving a job, in which the strongest
predictor is the intention to leave, defined as the conscious and deliberate willingness to leave
the job [20,21]. Such intentions are mediated, inter alia, by the individual’s well-being at work,
attitude, and expectations about the organizational turnover, and by subjective norms and
social pressure [22,23]. In surgical training, two approaches have been proposed to improve
working conditions and reduce such intentions among residents: 1) to restrict the number of
weekly working hours, the impact of which on attrition has been minimal [4,24,25,26]; and 2)
to promote residents’ abilities to transform working conditions by themselves [2,27,28]. The
latter approach relates to the idea of “job crafting,” that is, employees’ ability to strategically
balance demands and resources at work on the one hand with their personal abilities and
needs on the other [29]. Job crafting is a type of proactive person-environment (PE) fit behav-
ior, oriented to achieve a better fit between one’s own attributes and that of the internal work-
environment [30]. Wrzesniewski and Dutton introduced the concept to explain the physical
and cognitive changes that individuals make in the task or relational boundaries at work [31].
The aims of job crafting are to take control, to create a positive self-image and to connect to
others. These aims are attained by task, relational and cognitive crafting [31]. In doing so,
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employees take control to increase personal satisfaction, improve their relationships with oth-
ers, extend their knowledge about work avoiding negative consequences, and participate
actively in job design [31,32]. However, there is little evidence that this approach will actually
reduce attrition in surgery.

The current concept of job crafting is embedded in the Job Demands-Resources (JD-R)
theory, a dynamic model used to understand, explain, and predict well-being in terms of burn-
out and work engagement rates, their causes, and performance outcomes, irrespective of the
occupational setting [12,33]. Within JD-R theory, job crafting encapsulates a set of four skills,
specifically the ability to: (1) increase structural resources (those that promote responsibility,
autonomy, and/or knowledge about work), (2) increase social resources (those that promote
socialization, such as feedback and coaching, and satisfactory interactions with others, such as
social support and collaboration), (3) increase challenging demands (those that promote per-
sonal growth and personal achievement), and (4) decrease hindering demands (those circum-
stances that involve excessive or undesirable constraints that interfere with or inhibit the
achievement of valued goals, such as role conflict and workload) [12,32].

In general, employees who engage in job crafting have been demonstrated to perform better,
as they are more engaged and less prone to burnout [34,35]. Whether this also holds true for
trainees who learn by working in educational contexts such as medical residencies, however,
has not yet been sufficiently investigated. Similarly, the impact of trainees’ job-crafting endeav-
ors on training outcomes has received scant attention. Most studies have hitherto concentrated
on trainee attributes, such as grit (defined as passion and perseverance for long term outcomes),
resilience and conscientiousness, which have been found to strongly predict academic success
[36,37,38,39]. What these studies failed to address, however, is how such attributes help trainees
to change their own well-being at work, increasing and reducing the levels of work engagement
and burnout, respectively, and influencing performance outcomes (e.g., staying in or leaving
the program). A focus on job-crafting skills in trainees may help fill this gap. Unfortunately, it
still remains inconclusive whether job crafting is a skill that surgical residents automatically
develop over time, as a mechanism to control the continuous changes in demands and
resources in the workplace. We expect job-crafting skills to be instrumental in such workplace-
based learning environments, for training outcomes depend not only on efforts of faculty mem-
bers to create a good training climate [40], but also on residents, who in daily practice must
cope with tensions between service delivery and education. In fact, the decision to leave a pro-
gram may largely depend on residents’ ability to control and effectively change the work envi-
ronment and, consequently, to find purpose and meaning in the residency training. In sum, the
surgical realm needs in-depth knowledge about the role of job-crafting skills and its related
practical implications for continuing professional development and support of residents. This
may also enhance our understanding of the processes involved in residents’ retention because
job crafting is a mediator between both, situational and personal predictors, and work engage-
ment at the individual and organizational levels [41,42]. In practice, this perspective could be
input for the call for research about attrition in surgical training from a positive side [43].

The purpose of this study is therefore to investigate the relationship between job crafting in
surgical training and the intention to leave the program. To this end, we will address the fol-
lowing research questions (RQ) and hypotheses (H):

RQ 1: To what extent do surgical residents possess job-crafting skills and does this differ across
the years of surgical training?

The main hypothesis underpinning this question is:

HI: Job-crafting skills differ significantly across years of training
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RQ 2: What are the relationships between job-crafting skills, well-being at work (as measured
by work engagement and burnout), and the intention to leave the program in surgical
residents?

In order to investigate these relationships, we incorporated them into the theoretical model
presented in Fig 1. The hypotheses underpinning these relationships are:

H2: Job-crafting skills are inversely related to the intention to leave the program.
H3a: Job crafting is negatively related to burnout

H3b: Burnout is positively related to the intention to leave the program.

H4a: Job crafting is positively related to work engagement

H4b: Work engagement is negatively related to the intention to leave the program.

RQ 3: What are the differences in job-crafting skills and well-being (as measured by work
engagement and burnout rates) between surgical residents with serious intentions to leave
the program and those without serious intentions?

The main hypothesis underpinning this question is:

H5: Levels of job-crafting skills and work engagement are lower and the incidence of burnout
higher among residents with serious intentions to leave the program compared to those
without these intentions.

Materials and methods
Setting

Medical training in Colombia consists of a six-year undergraduate program that includes one
internship year. Upon completion, doctors apply to private or public universities for a

Skill 1 Skill 2 Skill 3 Skill 4

Job crafting Work - engagement

Intention to leave

v

Burnout

Fig 1. Theoretical model. Skill 1: the ability to increase structural resources. Skill 2: the ability to increase social resources. Skill 3: the ability to increase challenging
demands. Skill 4: the ability to decrease hindering demands*.

https://doi.org/10.1371/journal.pone.0197276.9001
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residency position. The surgical residency spans approximately 400 positions, which are dis-
tributed between 21 programs (2015). Residents complete four years of full-time training, and
then apply for a sub-specialty program of two more years. They pay a tuition fee to the univer-
sity but usually do not receive a salary from hospitals. Few residents receive a semi-annual gov-
ernmental scholarship. The national policy on duty hours is 66 hours/week.

Participants

Twenty-one programs of General Surgery were asked to participate. We sent invitations to
program directors or deans of medical schools. Five programs never responded. One program
rejected the invitation. Finally we invited 284 residents from 15 programs located in seven cit-
ies across the country. Based on the power analysis, the present study required a sample of 197
participants (o error = .05; B error = . 20; 95%CI).

Research design

This is a quantitative cross-sectional study following a correlational approach. We obtained
ethical approval for the present study from the Commission of Medical Education, Faculty of
Medicine, Universidad de la Sabana, Colombia (Reference number: 14/2015)

Measures and instruments

We measured job-crafting skills using a Spanish version of the Dutch job-crafting scale (DJCS)
[34,44], which consists of 21 items ranging from 1 (never) to 5 (very often). The scale’s o coef-
ficient of reliability ranged from 0.70-0.80 [34,44]. The instrument contains four subscales
that each one measures one job-crafting skill:

® Skill 1: the ability to increase structural resources (5 items). One such item read, for instance:
“I make sure that I use my capacities to the fullest.”

m Skill 2: the ability to increase social resources (5 items). For instance: “I ask others for feed-
back on my job performance.”

® Skill 3: the ability to increase challenging demands (5 items). For example: “When an inter-
esting project comes along, I offer myself proactively as project co-worker.”

m Skill 4: the ability to decrease hindering demands (6 items). For example: “I manage my
work so that I try to minimize contact with people whose problems affect me emotionally.”

We measured the intention to leave using an adapted version of the Nurse Turnover Inten-
tion Scale (NTIS) [45]. Because the scale was not available in Spanish language, we translated it
from English into Spanish, adhering to the procedure set out in the IQOLA recommendations
[46]. The scale consists of three items ranging from 1 (never) to 5 (very often/likely). It has a
proven o coefficient of 0.85 [45]. One of these items read: “How often did you generate the
idea to leave the surgery residency in the past six months?”

To gauge work engagement we used a Spanish version of the Utrecht Work Engagement
Scale (UWES-17) [47], which comprises 17 items ranging from 0 (never) to 6 (always-every
day). It reportedly has a Cronbach’s alpha of 0.88-0.95. An example of such an item is: “I find
the work that I do full of meaning and purpose.” Finally, we used a Spanish version of the
MBI-Human Services Survey (MBI-HSS) to quantify burnout [48]. The scale consists of 22
items ranging from 0 (never) to 6 (always-every day) distributed in three domains (emotional
exhaustion, depersonalization and personal accomplishment). One of these items read, for
example: “I feel frustrated by my job”. Burnout results from a combination of high levels of
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emotional exhaustion with high levels of depersonalization or low levels of personal accom-
plishment [49]. The scale’s o coefficients of reliability ranged from 0.71-0.90 [48].

Procedure

We prepared a paper-based questionnaire for data collection. After we had pilot tested and
subsequently adjusted the instruments, we contacted the program directors and/or deans of
the medical schools in order to explain the purpose of the study. When they voluntarily agreed
to participate, we organized different visits to surgical meetings in ten programs, which all resi-
dents regularly attended (usually once a week). There we informed residents of the study’s pur-
pose, anonymity, confidentiality, and further management of information. In the remaining
five programs, the program directors arranged the collection of information. We deliberately
did not distribute the instrument during clinical activity, nor did we give participants any
financial compensation or any other type of incentive. We collected data in the period span-
ning October to December, 2015. Once completed, the main researcher coordinated the tran-
scription and organization of data in order to guarantee the quality and integrity of
information.

Statistical analysis

Resident questionnaires that exceeded 50% missing data were excluded from further analyses.
On the contrary, questionnaires with less than 50% missing data were imputed by the expecta-
tion-maximization technique. Frequencies and descriptive statistics were measured to gain
insight in relevant study sample characteristics. We calculated the mean, standard deviation
and ranges of each domain of burnout. The cut-offs for high, moderate and low levels of each
domain were calculated according to the standard recommendations [49]. The rate of burnout
was reported as percentage.

To test H1, we computed the mean scores and standard deviations (SD) for each skill on
the DJCS, as criterion variables. We defined that scores of 4.0 or higher were considered as
good, between 3.0 and 4.0 as sufficient, and below 3.0 as low (scale 1-5). We then performed
univariate analyses of variance (ANOVA) for each skill, considering the year of residency as
predictor variable. In each ANOVA we calculated the sum of squares (SS) as a crude measure
of variability, the mean square (MS) as variance estimate, and the mean square error (MSE) as
measure of error variance. The differences for each ANOVA were considered significant when
P < .05. The proportion of variance in each skill accounted for by the year of residency was cal-
culated by the omega squared (w2) as index of effect size. Following the available recommen-
dations, a w2 = .01 represents a small effect, w2 = .06 a medium effect, and w2 = .14 a large
effect [50].

We tested the hypothetical relationships expressed in H2 through H4b and represented as a
model in Fig 1 using structural equation modeling (SEM). We applied SEM analyses because
these are highly flexible statistical procedures that allow researchers to test theoretical models
by analyzing correlational data [51]. SEM is useful because it provides information with
regards to hypothesized relationships in a sample of participants. SEM informs about how the
theoretical model fits against the empirical data, with the aims to inform logical and consistent
relationships between independent, mediator and dependent variables. However, SEM does
not provide cause and effect, like the evidence provided by an experiment [51].

For SEM analyses, we initially established convergent validity of the model based on inter-
scale correlations (satisfactory if < .70; significant when P < .05). Also, we calculate the coeffi-
cients of reliability for each scale. The internal consistency of scales was considered appropriate
if the o coefficient of reliability was >.70. Next, we followed a model-fit procedure to test the
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whole hypothesized model against the empirical data by using the method of maximum likeli-
hood of estimation. We selected this method given the fixed number of observations in the
sample and its normal distributions. The free parameters (those estimated from the data) were
non-standardized. We assessed model fit based on the standardized root mean square residual
(SMRS), root mean square error of approximation (RMSA), comparative fit index (CFI), and
Tucker-Lewis index (TLI). The cut-offs for good fit were: SMRS p < .08 for good fit and < .12
for acceptable fit, RMSA < .06 for good fit and < .10 for acceptable fit, and CFI and TLI >.95
for good fit and >.90 for acceptable fit [51].

Additionally, we conducted mediation analyses to measure the indirect and direct effects of
job crafting, work engagement and burnout on the intention to leave surgical training in the
theoretical model. The indirect effect of one variable on a second variable is defined as the part
of the total effect that is transmitted by one o more mediating variables in the model [51]. In
the present study we measured two indirect effects. First, we estimated the indirect effect of
job crafting on the intention to leave mediated by burnout and work engagement. Second, we
estimated the indirect effect of work engagement on the intention to leave mediated by burn-
out. On the other hand, the direct effect is defined as the part of the total effect that is not
mediated by another variable [51]. In the present study we measured two direct effects. First,
we estimated the direct effect of work engagement on the intention to leave not mediated by
burnout. Then, we estimated the direct effect of burnout on the intention to leave not medi-
ated by work engagement and job crafting. The effects were considered significant when p <
.05. Finally, we informed the unstandardized path coefficients (b coefficients) for any path
between the independent and the dependent variables included in the model (p < .05).

To test H5, we grouped our study population into residents with (Group 1) and residents
without (Group 2) serious intentions to leave the program. We defined such intentions based
on participants’ scores for the three items on the NTIS: those with high scores (4: often/likely;
and 5: very often/likely) were assigned to Group 1; the remainder to Group 2. For each group
we calculated the mean scores and SD per skill. We conducted independent t-tests to deter-
mine whether the mean scores per skill of Group 1 were significantly different from those of
Group 2 (P < .05). We computed Cohen’s d statistic to indicate the size of the difference
between means for each variable in both groups (95%CI). The reference criteria for interpret-
ing the d statistic were: small size d = + .20, medium size d = + .50, and large size d = + .80
[52]. Finally, we calculated the differences in the incidence of burnout between both groups
using the chi-squared test (x*) (p < .05). We performed the statistical analysis using Stata-13
software.

Results

A total of 202 surgical residents (men: 63.9%) agreed to participate, denoting a response rate of
71.1%. Residents were aged between 23 and 41 years old, with a mean age of 28.63 (SD: 2.96).
One hundred and thirty-one of these residents (64.9%) were from private programs. The num-
ber of participants per program ranged from 6 to 23 residents. The main characteristics of par-
ticipants are described in Table 1.

Descriptive findings

The mean score and SD (95%CI) for intention to leave was 1.39 (.59) (1.30-1.47). The scores
for job crafting skills were: ability to increase structural resources (skill 1) = 4.50 (.34) (4.45-
4.55); ability to increase social resources (skill 2) = 3.86 (.68) (3.76-3.95); ability to increase

challenging demands (skill 3) = 3.39 (.71) (3.29-3.49); ability to decrease hindering demands
(skill 4) = 2.71 (.14) (2.61-2.82). Hence, residents generally scored high on their job-crafting
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Table 1. Characteristics of the study population.

Characteristics Study sample
Number of residents 202
Male residents, n 129
Female residents, n 73
Number of training programs evaluated, n 15

Number of public programs, n
Number of private programs, n
Number of residents per public programs, n 71
Number of residents per private programs, n 131

Number of residents per years of residency training, n

1 67
2 43
3 45
4 47

https://doi.org/10.1371/journal.pone.0197276.t001

skills to increase structural and social resources as well as challenging demands, but were less
positive about their skills to reduce hindering demands. The score for work engagement was
5.38 (.47) (5.31-5.45). The global percentage of burnout was 33.2 (67 residents). Half of the
residents scored high on emotional exhaustion, 30% high on depersonalization and 41,6% low
on personal accomplishment. The mean scores and the distribution of residents in each
domain of burnout are presented in Table 2.

Results from SEM analyses

The descriptive statistics, inter-scale correlations, and reliability estimates are displayed in
Table 3. Correlations ranged from -0.004 to 0.40, satisfying the recommended criterion
(<0.70). Moreover, the model showed adequate fit to the empirical data: SMRS = .05; RMSA =
.065; CFI = .93 and TLI = .87.

Considering the proposed model, the results of mediation analyses indicated that 100% of
total effects of job crafting on the intention to leave surgical training were indirect effects (p <
.05). In other words, the total effects of job crafting were mediated by burnout and work
engagement. The indirect effect of job crafting via burnout was -.19 (48,7%) (p < .05). In turn,
the indirect effect of job crafting via work engagement was -.20 (51,7%) (p < .05). These results
confirmed that both mediating variables (burnout and work-engagement) transmitted the
total effect of the first variable (job crafting) on the second variable (intention to leave). On the
other hand, 18.4% of the total effects of work engagement on the intention to leave were indi-
rect effects. The indirect effect of work engagement via burnout was -.047 (p < .05). Con-
versely the direct effect of work engagement on the intention to leave was -.20 (p < .05),
corresponding to 81.6% of the total effects. Finally, 100% of the total effects of burnout on the

Table 2. Burnout among surgery residents (n = 202). Mean scores (SD and ranges) per domain and percentage of residents in each domain.

Domain
Emotional Exhaustion
Depersonalization

Personal accomplishment

SD: standard deviations

https://doi.org/10.1371/journal.pone.0197276.t1002

Mean score, SD, range Low (%) Moderate (%) High (%)
28.11 (10.23) (5-52) 14 29.7 55.4
10.35 (6.36) (0-28) 44.1 25.7 30.2
35 (4.81) (17-42) 41.6 40.1 18.3
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Table 3. Correlations, descriptive statistics and coefficients of reliability (on the diagonal) for the included variables.

Variable (Scale) M SD 1 2 3 4 5 6 7
Skill 1: ability to increase structural resources (DJCS) (a) (1) 4.50 34 (0.74)

Skill 2: ability to increase social resources (DJCS) (a) (2) 3.86 .68 .19%* (0.76)

Skill 3: ability to increase challenging demands (DJCS) (a) (3) 3.39 71 27 39%* (0.82)

Skill 4: ability to reduce hindering demands (DJCS) (a) (4) 2.71 .74 .10 .15* 28** (0.81)

Intention to leave (NTIS) (b) (5) 1.39 .59 -.19** -.13 -.13 .14* (0.65)

Work engagement (UWES-17) (c) (6) 5.38 A7 28 217 35 12 -.40** (0.80)

Burnout (MBI-HSS) (¢) (7) - - -.07 -.16* -.20%* -.0004 36" =317 (0.85)

N =202

*P<.05

** P < .01. Dutch Job-Crafting Scale (DJCS); Nurse Turnover Intention Scale (NTIS), Utrecht Work Engagement Scale (UWES); Maslach Burnout Inventory—Human
Services Survey (MBI-HSS); M = Mean; SD = Standard Deviation. a) Scale of 1-5, 1 = Never, 5 = Very often. b) Scale of 1-5, 1 = Never, 5 = Very often/likely. c) Scale of
0-6, 0 = Never, 6 = Always/Every day.

https://doi.org/10.1371/journal.pone.0197276.t003

intention to leave were direct effects (.39) (p < .05). Fig 2 represents the model for the inten-
tion to leave surgical training with unstandardized path coefficients.

Test of hypotheses

H1: Job-crafting skills differ significantly across years of training

The levels of skills 1 to 3 were moderately high for all years of training, but those of skill 4
remained consistently low. Based on ANOV As, we found non-significant differences in level
of skills between the years of training (p < .05). The proportion of variance (w2) presented
small effect sizes for all skills accounted for by the year of residency. These results are presented
in Table 4. We therefore reject H1.

Skill 1 Skill 2 Skill 3 Skill 4

b =1.0 (p <.001)

Work - engagement

Job crafting

b =-.21 (p <.001)

12 (p=.03) Intention to leave

b =-.38 (p=.04)

v

b =4 (p <.001)
Burnout

Fig 2. Theoretical model (including path coefficients and p values). Skill 1: the ability to increase structural resources. Skill 2: the ability to increase social resources.
Skill 3: the ability to increase challenging demands. Skill 4: the ability to decrease hindering demands.

https://doi.org/10.1371/journal.pone.0197276.9002
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Table 4. Results of univariate ANOVA for job-crafting skills (in each ANOVA the predictor variable is the year of residency).

Criterion Variable Means and Confidence Intervals for each year of residency ANOVA

Year1 (n=67) |Year2(n=43) |Year3 (n=45) |Year4(n=47) |SS df 'MS [MSE |F p |Effectsize

M
Skill 1: Ability to increase structural 4.50
resources
Skill 2: Ability to increase social 3.95

resources

Skill 3: Ability to increase challenging 3.48
demands

Skill 4: Ability to reduce hindering 2.74
demands

[95%CI] ‘M |[95%CI] M |[95%CI] M |[95% CI] w2 | 95%CI
(4.41- 447 (4.37- 453 | (4.44- 450 | (4.39- 153512127 11,70 | .93 |.51|0 |0-.007
4.58) 4.57) 4.63) 4.62)

(3.79- 3.80 | (3.61- 3.78 | (3.55- 3.85 | (3.65- 25.40 20 |1.27 | 11.72].92 |.55/0 |0-
4.12) 3.99) 4.01) 4.04) (-26)
(3.29- 3.28 | (3.08- 3.26 | (3.07- 3.49 | (3.26- 28.73 |19 | 1.51 | 11.61 | 1.12 | .33 | .01 | 0 - .005
3.66) 3.47) 3.46) 3.72)

(2.55- 2.57 | (2.36- 2.70 | (2.51- 2.82 | (2.58- 312524 (1301171 .95 |.53/0 |o0-
2.93) 2.79) 2.89) 3.07) (-.40)

N =202. M = Mean; CI = 95% Confidence Interval for the mean. SS = Sum of squares; df = degree of freedom; MS = Mean Square; MSE: Mean Square error; F = F
Statistic, p <0.05; w2 = omega squared; ANOVA = Analysis of variance; CI = Confidence Interval

https://doi.org/10.1371/journal.pone.0197276.t1004

H2: Job-crafting skills are inversely related to the intention to leave the program.

We found that skill 1 (increase structural resources) correlated negatively (-.19) with the
intention to leave and skill 4 (reducing hindering demands) correlated positively (.14) with the
intention to leave. The other two job crafting skills showed no significant correlations with the
intention to leave (Table 3). Consequently, we partially accept H2, considering that only two
out of four job crafting skills were related with the intention to leave.

H3a: Job crafting is negatively related to burnout; H3b: Burnout is positively related to the
intention to leave the program.

The results of SEM analyses indicated that job crafting was negatively related to burnout
(b =-.38, p =.04) (Fig 2). Similarly, we found negative significant correlations between two
job-crafting skills and burnout (skill 2 and skill 4, which correlate respectively -.16 and -.20)
(Table 3). We therefore accept H3a. In H3b burnout was positively related to the intention to
leave (b = .4, p < .001) (Fig 2). Additionally, we found that burnout was negatively related to
work engagement (b = -.12, p = .03). We therefore accept H3b.

H4a: Job crafting is positively related to work-engagement; H4b: Work engagement is nega-
tively related to the intention to leave the program.

The results of SEM analyses indicated that job crafting was positively related to work
engagement (b = 1.0, p < .001) (Fig 2). In turn, we found positive significant correlations
between three out of four job-crafting skills and work engagement (skill 1: p < .01; skill 2: p <
.01; skill 3: p < .01) (Table 3). We therefore accept H3a. In H4b work engagement was nega-
tively related to the intention to leave (b = -.21, p < .001) (Fig 2). Thus, we accept H4b.

HS5: Levels of job-crafting skills and work engagement are lower and the incidence of burnout
higher among residents with serious intentions to leave the program compared to those
without these intentions.

Twenty-three participants (11.9%) had serious intentions to leave the program (Group 1).
This group presented lower levels of skill 1 (p < .05) and skill 3 (p < .05) compared to resi-
dents without such intentions (Group 2). Hence, we partially this part of H5. We also found
lower scores for work engagement (p < .05) and higher burnout rates (p < .05) in this group.
Thus, we accepted this part of H5. The differences between the two groups in means of all job-
crafting skills were small. These results are presented in Table 5.
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Table 5. Comparison of job-crafting skills between residents with and those without serious intentions to leave.

Criterion Variable Group 1 (n =23) Group 2 (n=179) p value Effect size (Cohen’s test)

M SD [95% CI] M SD [95% Cl] Estimate [95% CI]
Skill 1: Ability to increase structural resources 4.36 .33 4.19-4.53 4.52 .38 4.47-4.57 .01 -41 -.85-.19
Skill 2: Ability to increase social resources 3.77 .69 3.49-4.05 3.87 .65 3.77-3.97 24 -.15 -.58 - .28
Skill 3: Ability to increase challenging demands 3.02 .69 2.67-3.37 3.44 .80 3.33-3.54 .<.01 -.52 -.96 - (-.08)
Skill 4: Ability to reduce hindering demands 2.96 71 2.56-3.36 2.68 92 2.58-2.79 .08 .30 -12-.74
Work engagement 4.98 42 4.69-5.27 5.43 .66 5.37-5.49 <.01 -.69 -11 - (-.25)
Burnout 18 (78.3%) 49 (27.4%) <.01

N = 202. Group 1 = Residents with serious intentions to leave; Group 2 = Residents without serious intentions to leave; M = Mean; SD = Standard Deviation;

CI = Confidence Interval

https://doi.org/10.1371/journal.pone.0197276.t005

Discussion

This study sought to explore the job-crafting skills in surgical residents in relation to their
well-being at work (as measured by work engagement and burnout rates) and the intention to
leave the training program. A first observation was that, irrespective of the year of training, the
job-crafting scores for the ability to increase structural resources were good (above 4, scale
1-5), those for the ability to increase social resources and challenging demands sufficient
(between 3.0 and 4.0), and those for the ability to reduce hindering demands low (below 3.0,
scale 1-5). No differences between years of training were found. A second observation was
that job crafting was positively related to work engagement and negatively related to burnout,
while burnout was positively and work engagement negatively related to the intention to leave.
Our final observation was that residents with serious intentions to leave exhibited lower levels
of most job-crafting skills and work engagement, compared to those without such intentions.

The first observation suggests that surgical residents, regardless of training year, are able to
deal with the complexity of the workplace-based learning environment by crafting their ability
to increase structural and social resources throughout the program. This finding indicates that
job crafting is a type of person environment (PE) fit behavior well developed in surgery resi-
dents from early stages, instead of only a personal trait. The current evidence on job crafting
literature supports this observation [31,41]. In this regard, residents are not only skillfully to
increase structural resources, such as responsibility and autonomy, and social resources, which
promote socialization and fulfilling interactions, they are also able to positively increase chal-
lenging demands although too a lesser extent, for instance starting new interesting projects,
which can foster personal growth. Similar findings have been found in other realms of medical
education focused in the proactive seeking behaviors that enable residents to find educational
resources and diminish demands in the workplace [53,54,55]. Our findings indicated that the
ability to reduce hindering demands (skill 4), however, appeared to be less present in residents
from all years. This finding would suggest that the resident’s skills to reduce hindering
demands are less well developed. At the present, we do not have a satisfactory explanation for
this finding. Future research may seek to explain the lack of this latter ability (e.g. through the
lens of resilience and spirituality frameworks) and may focus on how to increase resident’s
empowerment in order to deal with hindrances at the workplace.

Our second and third observations place in context the relevance of resident’s proactivity at
work to understand the intention to leave, mediated by well-being. Preliminary research in the
field of medical education has a limited scope to explain the influences of proactivity on well-
being and performance. For instance, autonomy and challenge seeking behaviors inform the
proactive changes that trainees initiate to gain entrustment of professional activities,
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autonomy, responsibility and opportunities [53,54]. Similarly, feedback-seeking behavior
describes the proactive changes oriented to increase supervision, coaching, feedback and social
support [55]. Nonetheless, how these proactive seeking behaviors foster burnout and work
engagement remains inconclusive. The present study adds evidence in this realm. We explored
the relationships between resident’s proactivity, throughout job crafting, and performance out-
comes (intention to leave), mediated by burnout and work engagement. We believe that this
framework is relevant due to different reasons. Currently, surgical training requires residents
not only to gradually acquire clinical and operative skills, but also to become skillful perform-
ers of modern healthcare in general. As these competences are nowadays subject to heightened
control and regulations, residents become more alert to their responsibility for service delivery.
Consequently, they may become more preoccupied with increasing efficiency at work, dealing
with clinical load and work-pressure, than with academic and lifestyle aspects, making them
more vulnerable to burnout and intentions to leave the program. Previous studies have sug-
gested that, in order to deal with these challenges and reduce attrition, surgical programs must
recruit residents who have the ability to handle such environments [2,27,28,56]. In particular,
an important body of literature has explored the relationships between individual traits and
attrition in surgical training. For instance, significant attention has been offered to grit, a per-
sonal trait referred to perseverance and passion [36,57,58]. Preliminary studies suggested that
grit might identify those residents who are at risk for poor psychological well being, but these
studies did not reach statistical significance between grit and attrition [36,57]. Despite these
findings, a more recent publication reported that grit was correlated with resident’s psycholog-
ical well-being and attrition in surgical training (measured by the intentions to leave) (58). By
using regression analysis, grit was a positive predictor of psychological well-being (B = 0.77,
p<0.01), a negative predictor of resident’s depression (B = -0.28, p<0.01) and negative predic-
tor of attrition (B = -0.99, p< .05). However, grit was not a significant predictor of burnout
[58]. Studies with a larger number of participants, including different statistical analyses (e.g.
path analysis) are required to investigate the associations between grit, burnout and work
engagement and attrition. Conversely, in our study we explored a different perspective to
understand the resident’s abilities to fit with the environment, instead of personal traits. We
demonstrated that job crafting was a strong predictor of work engagement, which, in turn, was
inversely related to the intention to leave surgical training. We assume that those residents
who have well-developed skills to fit with the environment, are able to engage at work and stay
in the program. The findings have been supported by preliminary research indicating the posi-
tive relationships of job crafting with performance, at individual and organizational levels
[40,41]. The contribution of this study, in sum, is that the intention to leave is a process medi-
ated by residents’ well being at work, which can be molded by their job-crafting abilities.
Hence, according to our findings we hypothesize that job crafting appears as an ability to
reduce intention to leave. These insights help us better understand the process involved in resi-
dents’ retention, thereby approaching the phenomenon from a positive stance.

One of the strengths of this study is its adequate sample size (n = 202) based on the power,
bias and a thumb rule indicating at least 100 or 200 observations to conduct SEM analyses
[59]. Moreover, the surgical residents in our study population came from different universities,
including public and private institutions, and from a wide range of years of training. The
response rate of 71% proved sufficient as well. Additionally, we applied instruments that were
valid and reliable and translated into Spanish language in accordance with international rec-
ommendations. Lastly, we identified a set of plausible hypotheses, which were tested using a
robust statistical analysis. A limitation of this study is that we did not measure the structure of
the work environment, such as the degree of autonomy residents enjoyed and their involve-
ment in job-related decision-making [60]. Furthermore, the generalizability of our results may
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be limited as Colombia’s national policies differ from those of other countries. Residents in
Colombia must pay a fee to the universities and they work fewer hours in comparison to other
countries (e.g. United States). Additionally, it is not easy to obtain a position for surgical train-
ing in the country, with the many applicants by far exceeding the number of available posi-
tions. The approximate ratio of applicants/position is almost: 20:1 in most programs. We
therefore expect that residents are less likely to leave the program, even when working condi-
tions may demand it, because they do not want to waste this unique opportunity in their pro-
fessional careers, nor the financial resources invested. Hence, the decision to leave the
program in this case was potentially influenced by factors external to the working environ-
ment. These findings can be generalizable to contexts where the number of surgical positions
and funding from government are limited. We therefore invite replication of this research in
different contexts.

This study has implications for practice and future research. As for practice, the knowledge
that job crafting can improve well-being in highly complex environments where residents
combine learning and work may make us want to revisit our coaching strategies. Being aware
of this specific job-crafting ability by which job demands (e.g., expectations, making difficult
decisions) and job resources (e.g., autonomy, supervision and feedback) can be adapted to the
individual’s needs creates opportunities for trainers and trainees alike; for instance, we can
incorporate this new insight into interventions aimed at continuous improvement and career
development and use it as input for job redesign. In such venture, bearing in mind that most
job-crafting skills do not change across the program, the skills to reduce hindering demands
(e.g. unrealistic expectations, and mental and emotional intensity at work), deserve particular
attention, as they seem to be less well developed. These interventions can add information to
the current literature on job crating. In particular more information is required on the effec-
tiveness of job-crafting interventions designed to promote self-directed employee behaviour
and to strengthen personal resources [41].

First and foremost, however, we must explore the workplace structure, focusing in particu-
lar on the positive and negative value of different demands and resources at the surgical envi-
ronment. In particular, from our results is essential to explore the value of hindering demands
and resources of training (positive and negative) and how they are related to job crafting and,
ultimately, to attrition. This exploration could lead to design-specific interventions aimed to
boost performance outcomes by improving the relationships between residents and the hin-
dering constituents of the surgical work environment. The effectiveness of such interventions
and residents’ receptivity to them requires future research, as do the relationships between the
workplace infrastructure and job-crafting behaviors. Similarly, varying degrees of autonomy
and supervision, for instance, regulate the extent to which residents are in control of their
work, potentially affecting their job-crafting opportunities to reduce hindrances. The role of
empowering leadership and job crafting can offer an interesting perspective to explore these
relationships in surgical training. Similarly the role of job crafting assessment for selection pur-
poses deserves special attention. Further studies are required on this topic. To conclude, the
present study has explored and confirmed the relationship between job crafting, well-being at
work, and attrition in surgery. Its findings expose a new view on job crafting as a fundamental
ability for dealing with the complex learning and work environment in surgery, creating
opportunities for future research.
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