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Abstract
Purpose  We estimated the static and dynamic effects of promotion to managerial positions on mental health and satisfaction 
using the recent estimation method; we addressed the gap in extant research by considering the heterogeneity in treatment 
timing to reconfirm evidence regarding the causal effects of promotion.
Methods  We used a modified estimation method of two-way fixed effects recommended by (Callaway and Sant’Anna, J 
Econom 225:200–230, 2021). To check for robustness, we compared the analyses using propensity sample matching, an 
alternative treatment timing heterogeneity-robust analysis, and a normal two-way fixed effects event study. We used four 
years of complete panel data on a sample of 1454 Japanese males (5816 overall).
Results  The results indicated that becoming a manager worsened mental health with a two-year lag. We tested the effects 
of promotion to managerial positions on variables shown in previous studies to have negative effects on mental health (e.g., 
increased working hours) and positive effects (e.g., increased job role clarity) as outcomes to explore the mechanisms. Some 
of both variables indicate statistical significance. These results were robust.
Conclusion  The promotion to managerial positions deteriorated mental health with a two-year lag. Promotion to managerial 
positions exhibited both positive and negative effects. The findings have potential implications for firms’ human resources 
allocation.
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Introduction

In the fields of public health and health economics, scholars 
have focused on the impact of being promoted to manage-
rial positions on mental and physical health. Similar to other 
positive correlations between high socio-economic status and 
health1 (Lantz et al. 1998; Johnson et al. 1999; Smith 1999; 
Marmot 2005; Fukuda et al. 2005; Mackenbach et al. 2008), 
simple analyses have shown that job title and position are pos-
itively associated with mental and physical health (Marmot 
et al. 1997; Kunst et al. 1999; Rahkonen et al. 2006; Green 
2011; Stringhini et al. 2011; Kokkinen et al. 2020). Then, does 

promotion to managerial positions exhibit a positive causal 
effect as well as correlation? Previous studies reported negative 
aspects of health, such as high morbidity and burnout among 
managers (Cordes et al. 1997; Kubo and Tao 1994). Individual 
attributes differ greatly between potential managers and others 
(Fuchs 1980; Adams et al. 2003). Therefore, correlation and 
causality do not necessarily coincide. It is important to accu-
mulate results using a causal inference approach to confirm the 
effects of promotions on managers and avoid misinterpreting 
the direction of causality.

The literature on the causal effects of promotions indi-
cates that conducting experiments using random assign-
ment or natural experiments, such as institutional changes, 
is difficult because the issue is one of personnel allocation 
within a company. Therefore, studies using panel data to test 
the causal effects of promotions use two-way fixed effects 
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(TWFE), which can control for unobservable individual and 
time confounding factors.2 Previous studies using TWFE 
reported that promotion to managerial positions could dete-
riorate mental and physical health (Anderson and Marmot 
2012; Boyce and Oswald 2012; Johnston and Lee 2013; Sato 
2015; Nyberg et al. 2017; Ikesu et al. 2021).

TWFE is understood as a causal inference method 
because it can control for unobservable individual and 
time confounding factors. However, the negative aspects 
of TWFE have recently begun to be understood. In cases 
where treatment timing is staggered, TWFE fails with regard 
to proper comparison and weighting, and it becomes prob-
lematic to claim the point estimate as a causal effect (De 
Chaisemartin and d’Haultfoeuille 2022; Borusyak et al. 
2021; Goodman-Bacon 2021; Baker et al. 2022). Consider-
ing the treatment of promotion to managerial positions, the 
treatment timing is usually staggered. No study has seriously 
considered and analyzed the heterogeneity of treatment tim-
ing in the causal effects of promotions on mental health.

In this context, we aimed to re-examine the causal effects 
of promotions to managerial positions on workers’ mental 
health by using the staggard difference-in-difference (SDID) 
estimation method proposed by Callaway and Sant’Anna 
(2021) on individual worker panel data from eight Japa-
nese workplaces that were available for the four-year period 
between 2010 and 2013.

Methods

Our data

We used Japanese longitudinal data from the Japanese 
Study of Health, Occupation and Psychosocial Factors 
Related Equity (J-HOPE) (Eguchi et al. 2015; Inoue et al. 
2016, 2018; Miyaki 2013; Tsutsumi 2011). Appendix Table 
presented the J-HOPE raw data sample status by company 
(anonymized by industry), male sample status in the raw 
data, and sample status in our analysis data. J-HOPE sur-
veyed 6400 employees at 10 arbitrary companies in 2010 
and at 13 arbitrary companies between 2011 and 2013 
(10,228 employees in 2013). In this dataset, we restricted our 
study sample to nine companies with individuals who were 
promoted to managerial positions, to men, and to individuals 
who could be tracked for four years; further, we excluded 
from the analysis individuals who were in managerial posi-
tions at the first period in 2010, individuals who transferred 
from managerial to other positions, individuals whose work-
ing hours are less than 30, and individuals who indicated that 
their education had decreased. Individuals with missing data 

for each variable used in the analysis were also excluded. 
Finally, four waves of complete panel data for 1454 indi-
viduals (5816 in total for the four waves) were used in the 
analysis.

Treatment variable: promotion to managerial positions

J-HOPE does not contain a direct question regarding pro-
motions. Among the eight occupational categories, mana-
gerial positions are included in one of these occupational 
categories. The analysis was conducted by considering 
promotion to managerial occupations in 2011 and later 
as the promotion to managerial positions,” which is the 
focus of our study. The data exclude individuals who have 
been in managerial positions since 2010, the first period, 
and those who have changed from managerial positions to 
other types of jobs. It is difficult to assume that the effects 
of promotion from other occupations to management, and 
from management to other occupations, are identical. 
Therefore, we focused on the former to avoid contaminat-
ing the effects we desired to estimate.

Step 1’s outcome variables: mental health and satisfaction

Kessler et al.’s (2002) Kessler-s (K6) score, which has 
been validated for Japan (Furukawa et al. 2008), was used 
in our analysis as both a continuous and binary variable 
that takes the value of 1 when the score is 5 or higher. 
Scores of 5 or higher indicate that individuals have depres-
sive and anxiety tendencies. Higher scores indicate worse 
mental health.

We also used the results of a study employing a four-
point scale on satisfaction with work and family life 
(1 = unsatisfied, 2 = somewhat unsatisfied, 3 = fairly sat-
isfied, and 4 = satisfied; Shimomitsu 2000). We used the 
index as a continuous variable in our analysis.

Step 2–1’s outcome variables: potential negative 
mechanisms

The increase in working hours negatively affects mental 
health (Virtanen et  al. 2011; Amagasa and Nakayama 
2013; Kim et al. 2016; Afonso et al. 2017; Ogawa et al. 
2018). J-HOPE asked about weekly working hours using 
the following option: 30 h or less, 31–40 h, 41–50 h, 
51–60 h, and 61 h or more. We used these responses in 
our analysis as continuous values from 1 to 5, beginning 
with less than 30 h as 1.

J-HOPE used the Japanese version index of job 
demand in the job-demand control model (Karasek 1979; 
Kawakami et al. 1995), effort-reward-imbalance model 

2  Anderson and Marmot (2012) performed IV estimation using the 
initial department of affiliation as IV variables.
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(ERI; Siegrist 1996; Tsutumi et al. 2011), and job-inse-
curity model (Karasek et al. 1998; Kawakami et al. 2004). 
Higher scores indicate worse mental health. These scores 
were used in our analysis as continuous variables.

Step 2–2’s outcome variables: potential positive 
mechanisms

Apouey and Clark (2015) and Kim and Koh (2021) used lot-
tery winnings as the context for exogenous income and indi-
cated that increases in exogenous income positively impact 
individuals’ mental health in the short run, besides having 
long-term effects. J-HOPE does not ask about individual 
or annual household income. Although the movements in 
individual and household incomes do not necessarily coin-
cide depending on the trends of people living together, the 
household income response was used as the outcome varia-
ble because it is expected to be generally consistent. J-HOPE 
asked about annual household income using the following 
choices: less than ¥2.99 million, ¥3 million to ¥4.99 million, 
¥5 million to ¥7.99 million, ¥8 million to ¥9.99 million, 
¥10 million to ¥14.99 million, and ¥15 million or more. 
As there was a marked difference in the range of each item, 
the median value for each option was log-transformed (¥15 
million was used for ¥15 million and above) and used in the 
analysis as a continuous value.

J-HOPE utilized the Japanese version of the job control 
index in the job-demand control model (Karasek 1979; 
Kawakami et al. 1995), work engagement (Schaufeli et al. 
2006; Shimazu et al. 2008), and job role clearness (Cover-
man 1989). These scores were used in our analysis as con-
tinuous variables. Increasing these scores is thought to have 
a positive effect on mental health. These scores were used 
in our analysis as continuous variables.

Controlling time variant confounders

The birth of a child may have a positive or negative effect 
on mental health. Since we do not have access to data on 
the number of children, we use the total number of family 
members, which is a proxy variable in the survey’s acquisi-
tion information, as a control variable. Since the individual 
and time confounder are considered, we do not use any other 
control variables.

Promotions to managerial positions in Japan

The Global Employment Status and Growth Attitudes Sur-
vey (Persol Research and Consulting Co. Ltd. 2022) was 
conducted in 18 countries (13 Asia-Oceania countries plus 
the United States, the United Kingdom, Germany, France, 

and Sweden). Respondents were asked, “Do you feel you 
would like to be a manager in your current company?” and 
their responses were rated on a five-point scale. The results 
showed that Japan had the lowest percentage of positive 
responses (i.e., “agree” and “somewhat agree”), at 19.8%. 
As Australia’s next lowest rate was 38.0% and all countries’ 
average rate was 58.6%, Japan could be a negative country 
in terms of promotion to managerial positions.

Estimation method

Previous studies’ method: conventional TWFE and event 
study

Previous studies typically performed conventional TWFE 
estimation using panel data as follows:

PostTreat denotes a binary indicator that continues to take 
the value of 1 after an individual has been treated, and δj 
(j = i,t) denotes the fixed-effect term of the j factor. Instead 
of ordinary least squares estimation, TWFE has been widely 
used in empirical studies to address endogeneity issues suc-
cessfully because it controls for individual and time-derived 
confounding factors that are not observable in the data. In 
the context of promotion effects, studies have used mental 
and physical health for Y in Eq. (1) (Anderson and Marmot 
2012; Boyce and Oswald 2012; Johnston and Lee 2013; Sato 
2015; Nyberg et al. 2017; Ikesu et al. 2021). Since TWFE 
was considered an extension of difference-in-difference 
(DID) estimation, the coefficient value b in (1) can be con-
sidered as average treatment effect on treated (ATT) as well 
as DID estimation.

Along with TWFE, a dynamic decomposition of the onset 
of the TWFE effect, called an event study, was estimated as 
follows:

Lag
g

it
 denotes a binary indicator that takes the value of 1 

if individual i is in period t before the gth period of treat-
ment, and Leadp

it
 denotes a binary indicator that takes the 

value of 1 if individual i is in period t after the pth period 
of treatment. The baseline is generally measured one period 
before treatment. This dynamic estimation of (2) allows us to 
confirm the prior parallel trend and determine how long the 
effect lasts and whether it occurs with a lag. The presence 
or absence of a statistical significance in �g suggests whether 
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dynamic ATT after treatment period p. The promotion effect 
literature has been used as an indicator of the number of 
terms before or after a promotion. For example, Johnston 
and Lee (2013) used the Household, Income and Labour 
Dynamics (HILDA) survey data for Australia to show that 
mental health deteriorates two years after a promotion.

Recent modified estimation method: Callaway 
and Sant’Anna’s (2021) estimation

However, the recent advances in the methodological and the-
oretical understanding of TWFE have revealed the difficul-
ties in considering the TWFE coefficient (1)’s b to be ATT 
(De Chaisemartin and d’Haultfoeuille 2022; Borusyak et al. 
2021; Goodman-Bacon 2021;  Baker et al. 2022). Goodman-
Bacon (2021) showed that if the sample is divided into three 
groups—never treated, early treated, and later treated—the 
TWFE can be broken down into a 2 × 2 DID comparison for 
each group. It pointed out that TWFE contains a DID esti-
mation in which the early treated group’s post-treatment sta-
tus is considered the control group, as a so-called “forbidden 
comparison.” Therefore, if there were some heterogenous 
treatment timing, TWFE could be biased. Borusyak et al. 
(2021) point out that the occurrence of such bias remains 
even with event study specification.

Callaway and Sant’Anna’s (2021) method was developed 
for treatments with staggered timing. They modified TWFE 
not to conduct forbidden comparisons and their method 
estimates ATT based only on appropriate comparisons. 
Our Appendix presents a detailed discussion of the analysis 
method (TWFE’s bias), Callaway and Sant’Anna’s (2021) 
method, and their definition of ATT.

Our estimation in this research

The timing of the promotion to managerial positions was 
heterogeneous for individuals within the data period. In 
this context, we confirmed dynamic and static treatment 

effects as our main result by considering the staggeredness 
in treatment timing and using Callaway and Sant’Anna’s 
(2021) specification. We also attached static TWFE results 
of Eq. (1) to compare the findings. We favored dynamic 
over static results. We did not judge the presence of a causal 
effect based only on the presence of statistical significance. 
We display the dynamic effects as figures. We argue that 
causal effects exist when the pre-treatment motion is stable 
and post-treatment coefficient deviates from pre-treatment 
coefficients3.

The analysis was conducted in two steps. In Step 1, we 
estimated the dynamic and static treatment effects without 
controlling for covariates, using mental health status and 
job/life satisfaction as outcome variables. In Step 2, we esti-
mated the dynamic treatment effect using potential factors 
underlying the mechanism for mental health status as the 
outcome variable y, for which previous studies have sug-
gested a positive or negative relationship. Previous studies 
have shown that income, job control, work engagement, 
and high job clarity have positive effects on mental health 
(Apouey and Clark 2015; Kim and Koh 2021; Karasek 
1979; Kawakami et al. 1995; Schaufeli et al. 2006; Shimazu 
et al. 2008; Coverman 1989). Since personal income was 
not included in our data, we substituted it for household 
income, which was included in our data. Previous studies 
have shown that working hours, job demands, effort-reward 
imbalance (ERI), and high job insecurity negatively affect 
mental health (Virtanen et al. 2011; Amagasa and Nakay-
ama 2013; Kim et al. 2016; Afonso et al. 2017; Ogawa et al. 
2018; Karasek 1979; Kawakami et al. 1995, 2004; Siegrist 
1996; Tsutsumi et al. 2001; Karasek Jr et al. 1998).

In Step 1, we estimated the aggregated overall effect of 
promotion on mental health and satisfaction, including the 
effects of various pathways. Step 2 explored the mechanisms 
responsible for the total effect obtained in Step 1. Because 
of data limitations, we could check the results only for the 
four positive and four negative elements.

We made the following three estimations to check the 
robustness of the results: First, we estimated the probability 
of being a worker promoted during 2011–2013. We used 
the 2010 information of the K6 total score, working hour, 
ERI score, log household income, work engagement score, 
age, years of experience, number of household members, 
education level, and firm. We constructed a 1:1 matched 
sample settled caliper to 0.001 and used Callaway and 
Sant’Anna’s (2021) estimation.4 Second, we used Sun and 

Table 1   Promotions to managerial positions

The percentage of promotions to managerial positions represents the 
number of promotion occurrences in a single year as a percentage of 
the total sample of 1454 individuals

Category Survey years

2010 2011 2012 2013 Four years 
total

Managers 0 53 94 133 280
Non-man-

agers
1454 1401 1360 1321 5536

Total 1454 1454 1454 1454 5816
Promotion 

(rate)
0 53 (3.6%) 41 (2.8%) 39 (2.7%) 133 (2.3%)

3  They performed the Hausman test and used a random effects model 
if the Hausman test was not rejected.
4  Several outcome variables were used here to estimate propensity 
scores. While this is not valid for cross-sectional data, the use of pre-
treatment outcome variables to calculate propensity scores is valid for 
panel data.
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Abraham’s (2021) approach as a robust method to address 
the staggeredness of treatment timing other than Callaway 
and Sant’Anna’s (2021) method. Third, we performed con-
ventional TWFE event studies.

Results

Summary statistics

Table 1 shows the number of promotions to managerial posi-
tions that occurred during the data period in the first place. 
Because individuals who move in a demotion-like manner 
from managerial to non-managerial positions are excluded 
from the data refinement process, the binary indicator for 
managerial positions continues to take the value of 1 after 
conversion to managerial positions in this dataset. Out of 
the 1454 individuals in our sample, an average of 3.0% 
(53 to 39) converted to management positions in a single 
year, and 133 individuals (9.1% of the analytical individu-
als) were promoted to managers within three promotional 
chance years.

Table 2 presents the summary statistics on the outcome 
variables and underlying individual attributes for the two 
groups—promoted to managerial and not promoted. Even 

when individuals originally in managerial positions were 
excluded from the sample, the correlations indicated that 
those who were promoted to managerial positions have 
lower K6 scores and higher job satisfaction than other 
workers. Checking each latent mechanism for mental health 
revealed that all positive mechanism variables are better for 
those who were promoted to managerial positions. As for the 
negative latent mechanisms, managers tended to have higher 
working hours and job demands but lower job instability.

These are only correlations, and whether promotion to 
managerial positions had a causal effect on these outcomes 
needs further investigation and is the focus of this study. 
Moreover, those who changed to managerial positions had 
higher age and a higher number of household members and 
years of education.

Step 1: total effect on mental health and satisfaction

Table 3 reports the dynamic and static total effects of 
promotion on mental health and satisfaction estimated by 
Callaway and Sant’Anna (2021) and ordinal static TWFE. 
Figure 1 plots the effects of the dynamics presented in 
Table  3, showing promotion to managerial positions 
occurring in normalized period 0, indicating how many 
periods off from the timing of promotion, and plotting 

Table 2   Summary statistics for 
the treatment and control groups

Summary statistics were generated by pooling data from 2010 to 2014 using non-promotion as the 
control group and promotion to managers as the treatment group. In “Control—Treatment,” we per-
formed t-tests on the difference between the mean of the control and treatment groups without adjust-
ing for covariates for each variable and compared the results. Statistical significance was set as fol-
lows: ∗ p < 0.05, ∗  ∗ p < 0.01, ∗  ∗  ∗ p < 0.001

Control group Treatment 
group

Control—Treatment

Mean SD Mean SD Difference t test statistics

K6 total score 5.53 5.04 4.83 4.30 − 0.708** − 3.13
Outcomes K6 score ≧ 5 0.49 0.50 0.44 0.50 − 0.048* − 2.11

Job satisfaction 2.61 0.79 2.78 0.79 0.166*** 4.61
Life satisfaction 3.02 0.79 3.07 0.78 0.052 1.47
Working hours 2.93 0.71 3.32 0.78 0.382*** 11.66

Potential Job demands 32.79 5.30 33.94 5.27 1.154*** 4.78
negative Effort-reward imbalance (ERI) 1.08 0.37 1.06 0.33 − 0.023 − 1.43
mechanisms Job insecurity 6.66 1.40 6.45 1.17 − 0.209*** − 3.32

log Annual household income 6.44 0.35 6.70 0.31 0.262*** 16.46
Potential Job control 66.62 9.38 71.95 7.74 5.327*** 12.67
positive Work engagement 2.76 0.95 3.11 0.84 0.345*** 8.10
mechanisms Clarity regarding job role 29.90 5.83 31.82 5.58 1.928*** 7.30

Age 40.66 9.30 42.37 5.48 1.709*** 4.16
Individual Experience 17.96 10.73 18.74 6.70 0.784 1.65
characters Number of family members 2.80 1.42 3.25 1.25 0.443*** 6.94

Years of education 14.61 2.38 15.71 1.72 1.100*** 10.40
Observations 5284 532 5816
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the ATT estimates and 95% confidence intervals. We 
could not reject the null hypothesis that all pre-treatments 
are equal to 0, indicating that conditional parallel trend 
assumptions could hold. Therefore, we could interpret 
all estimated coefficients as causal effects. Results of 

the static ATT indicated that promotion to managerial 
positions had no statistically significant effect. Con-
versely, ordinal TWFE results indicated that promotion 
to managerial positions significantly increased job sat-
isfactions (p < 0.05). The results of the effect dynamics 

Table 3   Dynamic and static 
total effects of promotion to 
managerial positions on mental 
health and satisfaction

After estimating Eq.  (10) using Callaway and Sant'Anna’s (2021) method, the estimated ATTg,t 
is the weighted average as the event study form above N, and as Static ATT form below N. Con-
trol group is never treated individuals. Ordinal TWFE ATT indicates the results of TWFE. All 
results are adjusted by the number of family members. Statistical significance was set as fol-
lows: ∗ p < 0.05, ∗  ∗ p < 0.01, ∗  ∗  ∗ p < 0.001

(1) (2) (3) (4)
K6 total score K6 score≧ 5 Job satisfaction Life satisfaction

lead2 − 0.959 − 0.151 0.135 − 0.036
(0.580) (0.084) (0.125) (0.116)

lead1 − 0.263 0.022 0.113 0.015
(0.347) (0.047) (0.076) (0.072)

lag0 − 0.260 0.002 0.041 − 0.089
(Treatment timing) (0.284) (0.038) (0.065) (0.057)
lag1 − 0.039 0.080 0.047 − 0.009

(0.374) (0.046) (0.074) (0.062)
lag2 0.373 0.174* 0.108 − 0.052

(0.488) (0.075) (0.101) (0.079)
N 5816 5816 5816 5816
Static ATT​ − 0.066 0.061 0.055 − 0.055
Ordinal TWFE ATT​ − 0.399 0.017 0.111* − 0.053
p value of pre trend test 0.234 0.340 0.144 0.983
(H0: All Pre-treatment are 

equal to 0)

Fig. 1   Dynamic total effects 
of promotion to managerial 
positions on mental health and 
satisfaction
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demonstrated that promotion to managerial positions 
increased the percentage of individuals with K6 ≧ 5 to 
17.4% (p < 0.05) after two years from the promotion.

Step 2: potential mechanisms of total effects

Effect on negative latent mechanisms

Table 4 reports the dynamic and static effects of promotion 
to managerial positions on the latent mechanisms negatively 

Table 4   Dynamic and static 
effects of promotion to 
managerial positions on the 
latent mechanisms negatively 
associated with mental health 
and satisfaction

After estimating Eq.  (10) using Callaway and Sant'Anna’s (2021) method, the estimated ATTg,t is the 
weighted average as the event study form above N, and as Static ATT form below N. Ordinal TWFE ATT 
indicates the results of TWFE. All results are adjusted by the number of family members. Statistical signifi-
cance was set as follows: ∗ p < 0.05, ∗  ∗ p < 0.01, ∗  ∗  ∗ p < 0.001

(1) (2) (3) (4)
Working hour Job demand ERI Job insecurity

Lead2 0.099 − 0.884 0.030 − 0.025
(0.100) (0.798) (0.066) (0.241)

Lead1 − 0.034 − 0.385 − 0.092* 0.186
(0.098) (0.438) (0.036) (0.159)

Lag0 0.255*** 0.936* − 0.002 − 0.216
(Treatment timing) (0.074) (0.413) (0.022) (0.120)
Lag1 0.179* 0.489 − 0.019 − 0.168

(0.082) (0.542) (0.032) (0.141)
Lag2 0.167 0.637 0.012 0.281

(0.103) (0.877) (0.044) (0.175)
N 5816 5816 5816 5816
Static ATT​ 0.213*** 0.729 − 0.005 − 0.106
Ordinal TWFE ATT​ 0.233*** 0.419 − 0.044 − 0.076
p value of pre trend test 0.233 0.342 0.048* 0.502
(H0: All Pre-treatment are 

equal to 0)

Fig. 2   Dynamic effects of pro-
motion to managerial positions 
on the latent mechanisms nega-
tively associated with mental 
health and satisfaction



86	 International Archives of Occupational and Environmental Health (2025) 98:79–98

associated with mental health and satisfaction. Figure 2 plots 
the effects of the dynamics presented in Table 4. Except 
ERI estimations (p < 0.05), conditional parallel trends held. 
The statistical significance of the static ATT indicated that 
promotion to managerial positions significantly increased 
working hours by 0.213 (p < 0.001). The results of the effect 
dynamics demonstrated that promotion to managerial posi-
tions increased working hours by 0.255 (p < 0.01) immedi-
ately after promotion, by 0.179 (p < 0.05) after one year, and 
insignificantly after two years. Moreover, job demand score 
significantly increased to 0.936 (p < 0.05) immediately after 
promotion to managerial positions.

Effect on positive latent mechanisms

Table 5 reports the dynamic and static effects of promotion 
to managerial positions on the latent mechanisms positively 
associated with mental health and satisfaction. Figure 3 plots 
the effects of the dynamics presented in Table 5 for all the 
estimations of positive latent mechanisms, with conditional 
parallel trends held. Judging by statistical significance of 
the static ATT, promotion to managerial positions signifi-
cantly increased job role clarity score to 0.807 (p < 0.05), 
which was also significant with the ordinal TWFE (0.807, 
p < 0.01). Although ordinal TWFE results indicated that pro-
motion to managerial positions significantly increased work 
engagement score (p < 0.05), static ATT indicated statistical 

insignificance. The results of the effect dynamics demon-
strated that promotion to managerial positions significantly 
increased work engagement to 0.202 (p < 0.05) and job role 
clarity score to 1.644 (p < 0.01) two years after the promo-
tion. There were no significant effects immediately after 
and one year after the promotion. Although job control was 
insignificant, the shape was close to work engagement and 
job role clarity dynamics.

Robustness check

We performed three robustness checks as we explained 
in the method section: first, estimation of Callaway and 
Sant’Anna’s (2021) method using matched data; second, 
estimation using Sun and Abraham’s (2021) approach; and 
third, a conventional event study using TWFE. All the tables 
and figures for the robustness checks are exhibited in the 
Appendix.

Appendix Tables 6, 7 indicates the changes in the descrip-
tive statistics of individual attributes in the treatment and 
control groups after matching. While the t-test for the pre-
matching data in Table 2 indicated mostly significant differ-
ence between the two groups, the t test for the post-matching 
data no longer confirmed significant differences.

Appendix Figs.  4, 5, and 6 verify the robustness of 
Figs. 1, 2, and 3, respectively. We mainly checked the shape 
of event plots. The results revealed three points. First, the 

Table 5   Dynamic and static 
effects of promotion to 
managerial positions on the 
latent mechanisms positively 
associated with mental health 
and satisfaction

After estimating Eq.  (10) using Callaway and Sant'Anna’s (2021) method, the estimated ATTg,t is the 
weighted average as the event study form above N, and as Static ATT form below N. Ordinal TWFE ATT 
indicates the results of TWFE. All results are adjusted by the number of family members. Statistical signifi-
cance was set as follows: ∗ p < 0.05, ∗  ∗ p < 0.01, ∗  ∗  ∗ p < 0.001

(1) (2) (3) (4)
Log annual house-
hold income

Job control Work engagement Clarity 
regarding 
job role

Lead2 − 0.014 − 1.332 0.190 0.495
(0.029) (1.105) (0.121) (0.876)

Lead1 0.021 0.599 0.056 0.689
(0.026) (0.584) (0.068) (0.506)

Lag0 − 0.004 0.862 0.057 0.437
(Treatment timing) (0.020) (0.558) (0.052) (0.392)
Lag1 0.003 − 0.065 0.060 0.858

(0.025) (0.897) (0.072) (0.506)
Lag2 0.024 2.091 0.202* 1.644*

(0.031) (1.183) (0.089) (0.657)
N 5816 5816 5816 5816
Static ATT​ 0.004 0.783 0.085 0.807*
Ordinal TWFE ATT​ 0.002 0.662 0.101* 0.887**
p value of pre trend test 0.602 0.259 0.060 0.241
(H0: All Pre-treatment are 

equal to 0)
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treatment and control groups may be an inappropriate com-
parison because of concerns that the difference between 
them could be too large for those promoted to managerial 
positions. Our matched data results showed similar shape of 
plots, which revealed no such concerns. Second, estimation 
results could be changed by the SDID estimation method. 
Our results showed that the shape of SDID did not change 
substantially after adopting Sun and Abraham’s (2021) 
approach (other than base period difference). Third, com-
paring the estimates from the event study using the TWFE 
confirmed that the shape of dynamics did not change signifi-
cantly. As the main results, K6 score ≥ 5, working hours, job 
demand, and clearness of job role showed similar dynamics.

Regarding the detailed statistical significance, in some 
cases, the results deviated between TWFE and SDID. For 
example, Callaway and Sant’Anna’s (2021) estimation with 
matching data suggests a significant increase in households’ 
annual income; other estimation did not indicate significant 
increases. However, our results showed that major concerns 
raised in the SDID literature, such as diametrically opposite 
coefficient values, did not arise in our analyses.

Discussion

Interpretation of results

The results indicated that, while promotions to manage-
rial positions have positive effects (through increased work 
engagement and job role clarity), they also have negative 

effects (owing to increased work hours and job demands) 
that potentially link to mental health deterioration with a 
two-year lag.

As an underlying mechanism of the K6 result, we inter-
preted that promotions to managers would have both positive 
and negative effects on mental health, including factors not 
observed in our data. While both changes would be balanced 
and cancel each other out immediately after the promotion 
and one year later, the positive effect would disappear faster 
than the negative effect after two years, and the negative 
factors would continue to have more influence two years 
later, resulting in an imbalanced result with a two-year lag. 
These results could be related to the hedonic treadmill model 
(Diener et al. 2006); negative emotions may have a more 
prolonged impact than positive emotions and may have a 
slower return speed to individuals’ original mental health 
level. Our results showed that promotion increases the fac-
tors that negatively affect mental health (working hours and 
job demand) and increases the factors that positively affect 
it (work engagement and clarity of job role). We explored 
only four factors due to data limitations, but we expect the 
presence of other relevant factors, such as increased self-
esteem and higher wages as potential positive factors, and 
increased responsibility, pressure for results, and deteriorat-
ing work life balance as potential negative factors. Examin-
ing the effects of more potential positive and negative factors 
would provide deeper insight into why mental health deteri-
orates with a lag. Therefore, a further large-scale panel study 
asking potential factors such as individual self-esteem and 
responsibility should be conducted to reveal the mechanism.

Fig. 3   Dynamic effects of pro-
motion to managerial positions 
on the latent mechanisms posi-
tively associated with mental 
health and satisfaction
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We expected wages to increase after a promotion, but our 
results showed that promotions do not significantly increase 
household income. This result may be due to measurement 
error originating from the fact that the income responses had 
a wide range or asked about household income rather than 
individual income. The median range of responses was 1–3.5 
million yen. An increase in income of, say, 30–50 thousand 
yen per month due to promotion could be considered an 
increase in income that does not reach this range, possibly 
underestimating the effect of income growth. In addition, 
if the partner quits or starts a job because of household 
income, the change in household income may not indicate 
an increase in personal income due to promotion. As shown 
in Table 2, the average age of the analyzed sample is 40 
years, which suggests that children and other factors may 
affect married households. Since Johnston and Lee (2013) 
and our matching estimation depicted in Appendix Fig. 6 
have shown a significant positive increase in income, an 
increase in income could be a factor that positively affects 
mental health, and we should confirm it by an analysis based 
on appropriate data.

Although the finding regarding mental health effect with 
a lag of two years seems unusual at first glance, Johnston and 
Lee (2013) showed similar results using Australian panel 
data (HILDA). Our results showed the same possibility in 
Japan using this modified estimation technique. However, 
while Johnston and Lee (2013) showed significant effects for 
many other factors, such as job control, we had considerably 
fewer outcome variables with confirmed significant effects 
by comparison. Three possible explanations for this differ-
ence are that our sample size was approximately a quarter 
smaller, we handled Japanese workers, and we considered 
the staggeredness of treatment timing. Differences in atti-
tude about promotion between Japan and Australia may have 
affected the less significant outcomes. However, our inter-
pretation coincided with that of Johnston and Lee (2013), 
indicating the presence of both positive and negative effects 
in mental health.

A comparison of the main results with the event study 
format based on SDID modification suggests that TWFE 
did not have major problems, such as reversal of the sign 
of the point estimates (Goodman-Bacon 2021). However, 
while no considerable problems were found with the shape 
of the dynamics, our robustness check results suggested that 
some statistical significance of static and dynamic TWFE 
estimates could change. Interpretation based solely on the 
statistical significance of the TWFE coefficients could lead 
to misunderstanding conclusions.

Sample restrictions

We focused on four-year consecutive male participants with 
no missing values for our analytical sample. We focused on 

men since only 10 female workers were promoted within 
the complete four-period data (see Appendix Tables 7, 8), 
and Japan’s employment situation largely differs between 
men and women (Kikuchi et al. 2020; Shimazu et al. 2011). 
If the employment environment and the impact of promo-
tions could be considered the same for men and women, it 
would be desirable to aggregate the two to increase the sam-
ple size. However, in Japan, such a situation is not suitable. 
We believe that more than 10 times the additional treated 
(promotion) sample size is better to analyze the effect of 
promotion on women and expect the examination of gender 
differences to be an interesting endeavor. However, this can 
only be achieved through other data.

We restricted the analysis to complete data with no miss-
ing values since the current main estimation model by Calla-
way and Sant’Anna (2021) can only define ATT with bal-
anced complete panel data. The SDID’s main concept is the 
appropriate comparison. Certainly, we can perform TWFE 
with unbalanced panel data, but this is largely dependent on 
the staggeredness of the treatment and the fact that the sam-
ple with data periods after the occurrence of the treatment 
may be large or small; thus, this estimation lacks assurance 
of the adequacy of the comparison. While the analysis of 
unbalanced panels may be thought to increase the external 
validity of data, the high degree of results contamination can 
undermine the reliability of the results, rendering them less 
reliable compared to those of clean complete data. Against 
this background, balanced samples are used in the analysis 
to pursue internal validity.

Based on the above reasons, we focused on our sample of 
male workers’ complete and balanced data with no missing 
values. Having a sample with complete data indicates that 
the workers surveyed in this study may be more diligent than 
the typical Japanese male worker. Moreover, because we 
are focusing on currently working individuals, we are not 
able to include those who quit their jobs due to depression 
in our data. This could be a source of underestimation in the 
effect on mental health. Umeda et al. (2015) reported that 
statistics of poor mental health are higher among Japanese 
female managers than among those in other occupations at 
the cross-sectional level. Including female workers in the 
analysis of job promotion effects in Japan could show larger 
effects than those revealed here.

Limitations

Our study has three main limitations rooted in the data. 
First, as the data were only available for four periods, we 
could only track effects up to two years after the treatment 
occurs. The J-HOPE was limited to a four-period analysis. 
For example, the two-year effect in this study was estimated 
using only the group that was promoted to managerial posi-
tions in 2011—the second period of the data. One possible 
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explanation is that this group may have been unique. It 
would be more desirable to conduct an analysis that includes 
groups whose timings of promotion to managerial positions 
are varied and to adequately consider the weighted aver-
age results. The availability of more extended panel data for 
time-series analyses could address this issue.

Second, external validity was weak. We sacrificed sub-
stantial data to improve the internal validity of the data on 
approximately 6400 individual workers present in a single 
year at J-HOPE. Consequently, the internal validity of the 
current analysis improved based on 1454 complete J-HOPE 
male individuals. The sample used in this study consists of 
worker data from nine arbitrary Japanese companies that 
agreed to be surveyed. Therefore, generalizations of this 
study’s results should be handled with caution.

Third, we considered only variations in job title codes and 
did not specify promotion positions; we analyzed the general 
effect owing to our data constraints. Adding an event or a 
job title question would have helped identify the job title for 
which the effect was more detailed. However, this was chal-
lenging owing to our data constraints. As the average age 
of the respondents was approximately 40 years, the present 
study may have substantially captured promotion to the first 
managerial position as the primary treatment. However, such 
an interpretation requires further clarification. The effect of 
treatment may be heterogeneous depending on the type of 
the promotion, and this would be an exciting topic for future 
studies.

Furthermore, our outcomes were evaluated based on sub-
jective symptoms and not on clinical diagnoses, which is 
likely to be a source of recall bias. We did not sufficiently 
unpack the main result mechanisms or why mental health 
worsens after two years of promotion.

Conclusion

The results indicated that promotions to managerial posi-
tions have both positive (through increased work engage-
ment and job role clarity) and negative (through increased 
work hours and job demands) effects on mental health. The 
negative effect points to such promotions causing mental 
health deterioration with a two-year lag.

Again, the sample used in this study consisted of worker 
data from nine arbitrary Japanese companies that agreed to 
be surveyed. Therefore, caution is needed when generalizing 
this study’s results. However, our results have the follow-
ing potential implications for firms’ allocation of human 
resources to managerial positions: While being promoted 
to a managerial position can positively affect Japanese work-
ers’ mental health, it may also be an adverse event with 
negative effects on the same. If promotions can be imple-
mented such that factors adversely affecting mental health 
were minimized, promotions to managerial positions could 
have a less damaging effect on individuals’ mental health. 
For example, avoiding increased working hours for recently 
promoted workers could reduce negative mental effects, and 
maintaining good mental health status among workers may 
lead to increased productivity (Bubonya et al. 2017).

We sought to achieve the highest possible internal valid-
ity in our analysis of J-HOPE data by combining the recent 
developments in the literature on the modified methods of 
estimating TWFE with the literature on the causal effect of 
promotions to managerial positions; the latter has witnessed 
progress primarily through TWFE. Our main results, based 
on Callaway and Sant’Anna’s (2021) estimation approach, 
were similar in the shape of the event plots compared to 
the event study form of TWFE. Despite the limitations, our 
results weakly support the certainty of previous studies that 
conducted TWFE and event study analyses. Our study also 
provided an example of dealing with treatment timing het-
erogeneity for future research on promotion.
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Table 6   J-HOPE populations’ and analytical complete male sample firms’ background

“Population” indicates J-HOPE raw data, “Male” indicates J-HOPE raw male data, and “Complete Male” indicates analytical sample. Anony-
mous companies were not listed by name, only by industry. Since “Complete Male” focuses on promotion to management positions, in 2010, 
managers became 0. “Complete Male” focused on a sample with no missing outcomes (K6, satisfactions, etc., and positive and negative poten-
tial mechanisms), control (number of family members), summary statistics variables (tenure, education), and occupation reporting. We also 
focused entirely on 4-period tractable individuals who were working more than 30 h, not reporting a decreased year of education, non-managers 
at Period 1, and those with no experience in demotion (manager to the other). Answering J-HOPE was not mandatory; some company’s sample 
sizes in 2011 became larger than in 2010. That is one of the features of J-HOPE

Survey years

Anonymous firms’ industry 2010 2011 2012 2013 Total
Population of J-HOPE IT 1080 861 741 586 3268

Information service 133 751 768 736 2388
Pharmaceutica 343 335 339 355 1372
Veterinarian 8 7 8 7 30
Shipping 1406 1441 1612 1301 5760
Service 1 46 45 43 42 176
Service 2 937 976 1111 917 3941
Medical 1 146 643 503 453 1745
Medical 2 36 35 32 31 134
Manufacturing 1 2265 2397 2195 2175 9032
Manufacturing 2 0 3462 3344 3179 9985
House-maker 1 0 765 451 349 1565
House-maker 2 0 119 109 97 325
Total 6400 11,837 11,256 10,228 39,721
Manager 1308 (25.6%) 1914 (21.6%) 1823 (21.4%) 1758 (22.8%) 6803 (22.5%)

Male (in J-HOPE population) IT 839 674 589 471 2573
Information service 85 505 517 494 1601
Pharmaceutica 160 156 159 170 645
Veterinarian 1 1 1 1 4
Shipping 1356 1383 1554 1259 5552
Service 1 20 19 15 12 66
Service 2 572 625 746 604 2547
Medical 1 45 152 121 121 439
Medical 2 14 15 13 12 54
Manufacturing 1 2025 2138 1948 1943 8054
Manufacturing 2 0 2498 2428 2296 7222
House-maker 1 0 611 352 282 1245
House-maker 2 0 74 69 62 205
Total 5117 8851 8512 7727 30,207
Manager 1263 (24.7%) 1853 (20.9%) 1763 (20.7%) 1686 (21.8%) 6565 (21.7%)

Complete Male (analytical sample) IT 263 263 263 263 1052
Information service 20 20 20 20 80
Pharmaceutica 43 43 43 43 172
Veterinarian 0 0 0 0 0
Shipping 164 164 164 164 656
Service 1 9 9 9 9 36
Service 2 63 63 63 63 252
Medical 1 24 24 24 24 96
Medical 2 5 5 5 5 20
Manufacturing 1 863 863 863 863 3452
Manufacturing 2 0 0 0 0 0
House-maker 1 0 0 0 0 0
House-maker 2 0 0 0 0 0
Total 1454 1454 1454 1454 5816
Manager 0 (0%) 53 (3.6%) 94 (6.5%) 133 (9.1%) 280 (4.8%)
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Table 7   Summary statistics for 
the treatment and control groups 
with matched data

Summary statistics were generated by pooling data from 2010 using non-promotion as the control group 
and promotion to managers as the treatment group with 1:1 matched data. In ‘Control—Treatment’ we 
performed t tests on the difference between the mean of the control and treatment groups without adjust-
ing for covariates for each variable and compared the results. Statistical significance was set as fol-
lows: ∗ p < 0.05, ∗  ∗ p < 0.01, ∗  ∗  ∗ p < 0.001

Individual Characters Control group Treatment group Control—treatment

Mean SD Mean SD Difference t test statistics

Age 41.54 7.93 40.86 5.45 − 0.678 − 0.76
Experience 18.19 9.76 17.14 6.69 − 1.045 − 0.95
Family member 3.15 1.26 3.06 1.27 − 0.087 − 0.52
Years of education 15.44 2.06 15.57 1.75 0.122 0.48
Observations 115 115 230

Table 8   Female workers’ 
promotion in J-HOPE as 
Table 2

Category Survey years

2010 2011 2012 2013 Four years total

Population (Female) 1283 2985 2744 2498 9510
Complete managers 0 2 4 10 16
Complete non-managers 384 382 380 374 1520
Total 384 384 384 384 1536
Promotion (rate) 0 2 (0.5%) 2 (0.5%) 6 (1.6%) 10 (0.7%)
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Fig. 4   Robustness check for dynamic total effects
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Fig. 5   Robustness check for 
negative latent mechanisms
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Fig. 6   Robustness check for 
positive latent mechanisms
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Appendix

Detailed description about staggered DID 
method, TWFE, and ATT​

We defined ATT based on Rubin’s (1974) causal model. 
First, we showed that the usual TWFE estimation is a type 
of DID estimation, which is a representative method for 
estimating ATT. Next, we demonstrated that TWFE can-
not correctly estimate ATT given heterogeneity in treatment 
timing, such as promotion to managerial positions. We then 
explained Callaway and Sant’Anna’s (2021) estimation, 
which is robust to treatment timing heterogeneity and is our 
primary estimation method. Finally, we described the details 
of the actual estimation.

ATT and DID estimation

First, the outcome variable was defined as Y, and D was 
defined as a binary indicator variable indicating whether an 
individual received treatment (treatment group) or not (con-
trol group). Y1 indicates the outcome after treatment, and 
Y0 indicates the untreated outcome. The subscript i denotes 
individuals from 1 to n, t denotes time, and treatment occurs 
between periods t (ex-ante) and t + 1 (ex-post). The ATT of 
interest can be described as follows:

If the treatment group is not treated in the t + 1 
period after treatment, E

(

Y0
it+1

|Di = 1
)

 , is the unob-
servable outcome, which is required in the definition 
of ATT, as in (3). The movement of the control group 
( Di = 0) did not receive any treatment. If the paral-
lel trend assumption is satisfied, then we can consider 
E
(

Y0
it+1

− Y0
it
|Di = 1

)

≈ E
(

Y0
it+1

− Y0
it
|Di = 0

)

 and  can 
replace the unobservable potential outcome in (3) with an 
approximation, defining ATT as follows:

ATT can be estimated from actual data using the 
following:

The variables y and D are defined as in (3); “After” is a 
binary indicator that takes 1 if the time becomes t + 1 period, 

(3)

ATT ≡ E(Y1
it+1 − Y0

it+1|Di = 1) = E
(

Y1
it+1 − Y0

it|Di = 1
)

− E
(

Y0
it+1 − Y0

it|Di = 1
)

(4)ATT ≈ E
(

Y1
it+1

− Y0
it
|Di = 1

)

− E
(

Y0
it+1

− Y0
it
|Di = 0

)

(5)yit = a0 + a1Di + a2Aftert + a3DiAftert + errorit

and “error” is the error term. We can estimate ATT as ATT 
≈ a3 by using (5).

Estimating ATT using TWFE and event study

We performed TWFE estimation using panel data, as 
follows:

PostTreat denotes a binary indicator that continues to take 
the value of 1 after an individual has been treated, and δj 
(j = i,t) denotes the fixed-effect term of the j factor. The DID 
estimation in (5) can be considered as a two-period case in 
(6). This is because the fixed-effect term includes all the 
attributes of the subscript; thus, we can think of Di ∈ δi and 
Aftert ∈ δt. Thus, if the common trend assumption is satis-
fied, the coefficient value b can be considered as ATT as well 
as a3 for the DID estimate.

Along with TWFE, a dynamic decomposition of the onset 
of the TWFE effect, called an event study, was estimated as 
follows:

Lag
g

it
 denotes a binary indicator that takes the value of 1 

if individual i is in period t before the gth period of treat-
ment, and Leadp

it
 denotes a binary indicator that takes the 

value of 1 if individual i is in period t after the pth period 
of treatment. The baseline is generally measured one period 
before treatment. This dynamic estimation of (7) allows us 
to confirm the prior parallel trend ( �g suggests whether a 
conditional parallel trend could hold in g prior period before 
the treatment) and determine how long the effect lasts and 
whether it occurs with a lag. �p was interpreted as ATT after 
treatment period p.

Situations under which TWFE coefficients 
do not coincide with ATT​

The recent advances in the metrological and theoretical 
understanding of TWFE have revealed the difficulties in 
considering the TWFE coefficient b to be an estimate of 
ATT (De Chaisemartin and d’Haultfoeuille 2020; Borusyak 
et al. 2021; Goodman-Bacon 2021). Goodman-Bacon (2021) 
showed that if the sample is divided into three groups—
never treated, early treated, and later treated—the TWFE 
can be broken down into a 2 × 2 DID comparison for each 
group. This implies that TWFE contains a DID estimation 
in which the early-treated group’s post-treatment status is 

(6)yit = δi + δt + b Post Treatit + errorit

(7)yit = δi + δt +

−G
∑

g=−2

ηgLag
g

it
+

P
∑

p=0

ζpLead
p

it
+ errorit
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considered the control group, as a so-called “forbidden com-
parison.” Therefore, in the context of TWFE and SDID, in 
some situations, negative weights can cause problems with 
the estimates, including sign reversal.

Goodman-Bacon (2021) showed that in the presence of 
treatment timing heterogeneity, the estimated coefficient 
value b of TWFE estimated in (6) can be decomposed as 
follows:

VWATT indicates variance-weighted average ATT, 
VWCT indicates variance-weighted average common trends, 
and ∆ATT indicates the difference in magnitude of ATT 
for each treatment timing. VWATT is closest to the ordi-
nal ATT and can be considered a weighted average causal 
effect. Thus, when VWCT = 0 ∧ ∆ATT = 0, we can estimate 
the causal effect as b = VWATT. VWCT = 0 when the com-
mon trend assumption is satisfied, as in an ordinary DID. 
∆ATT = 0, when the effect size is constant regardless of the 
treatment at any point in time. Conversely, TWFE is biased 
when these two conditions cannot be satisfied. Borusyak 
et al. (2021) point out that the occurrence of such bias 
remains even with event study specification.

Callaway and Sant’Anna’s (2021) estimation 
method

Callaway and Sant’Anna’s (2021) estimation method was 
developed for treatments with staggered timing. The timing 
at which the treatment occurs for the first time is period g, 
and Gg is a binary indicator that takes the value 1 for treat-
ment group members who receive the treatment in period 
g. C is a binary indicator that takes the value of 1 for the 
never-treated group. They defined the target ATT for each 
treatment timing group as follows:

At (g, t) = (2, 2) , ATT2,2 is equal to the ATT estimated 
from the DID at 2 × 2. At t ≥ g , E

(

Y0
t
|Gg = 1

)

 becomes an 
unobservable potential outcome. Estimating ATTg,t requires an 
approximation using observable data. The outcome in period 
t can be decomposed into the outcome at the level of period 
g − 1 and the variation from period g − 1 to period t when the 
period immediately before treatment is used as the reference 
point. Hence, when the parallel trend assumption holds, we 
can rewrite as follows:

Therefore, we can approximate this as follows:

(8)b = VWATT + VWCT−ΔATT

(9)ATTg,t = E
(

Y1
t
− Y0

t
|Gg = 1

)

(10)
E
(

Y0
t
|Gg = 1

)

= E
(

Y0
g−1

|Gg = 1
)

+ E
(

Y1
t
− Y0

g−1
|C = 1

)

By appropriately weighting these estimated ATTg,t , we can 
capture causal effects as a modified version of TWFE’s b in 
(6) and �p in the event study in (7). Estimation results could 
be aggregated as follows ( e denotes effect timing, T denotes 
terminal period T):
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