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tions. The results are robust to controlling for the endogeneity in the relationship.
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1. Introduction

In Europe, flexible employment contacts have come to the forefront of the
economic policy debate as the European Commission promoted the concept of
“flexicurity”. Although it is not clear that the pace of structural change has
increased over time, the process of globalization, increased European integration
and technological development has provided a perception of a need for labor
market flexibility enabling employers to respond to market pressures in order to
respond to changing circumstances and to retain a competitive advantage in the
face of global market pressures. Thus, the European Commission published in
June 2007 a communication as a response to a call from the European Council
(Presidency Conclusions, 2006, 2007) to explore how to establish the conditions
for “flexicurity” (European Commission, 2007, p. 4). In order to be consistent
with the goals of the Lisbon Strategy, the Commission argued that flexicurity
could deliver increased employment opportunities while also being a vehicle to
update European social policies. Thus, the Commission defined flexicurity as “an
integrated strategy to enhance, at the same time, flexibility and security in the
labour market” (p. 4).

Interestingly after this policy change, a large segment of the labor market
now is exposed to more unstable forms of employment. One of the important
unstable forms of employment is temporary employment with those individuals
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in temporary jobs facing far shorter job durations and greater job instability com-
pared to those in full-time permanent jobs (Gregg and Wadsworth, 1995, 1996).
An important development is the trend towards “zero-hour” contracts, which
imply that workers are employed without any guarantee about the amount of
time they will work. The Financial Times (April 7, 2013) reports that according
to U.K. government estimates, 23 percent of employers now use zero-hour con-
tracts. The total number of employees on zero-hours contracts rose 25 percent
over the course of 2012 and more than 150 percent since the autumn of 2005.
Since 2005, the yearly number of zero-hour contracts have increased from 50,000
to 200,000. A recent report by the U.K. University and College Union (2013)
shows that two-thirds of universities in the U.K. use zero-hour contracts. In Sep-
tember 2016, the Office for National Statistics calculated that 903,000 individuals
(2.9 percent of the employed workforce) were on zero-hours contracts–which do
not offer guaranteed hours or sick leave.

Although increased labor market flexibility is allegedly expected to improve
employment and labor force participation rates, the shift to non-standard con-
tracts and the deregulation of the institutional framework that traditionally sup-
ported vulnerable groups of the working population has been associated with
lower income, greater job and financial insecurity and, thus, potentially a reduced
quality of life. The increased uncertainty of income and job security may have the
unintended consequence of negatively impacting the health and psychological
well-being of employees. Thus, policymakers may obtain a wider understanding
of how to assess the total impact of socio-economic policies on individual well-
being, informing the design of a welfare policy that looks at just more than stand-
ard economic outcomes (Frey and Stutzer, 2002).

The novelty of this paper is that it investigates the impact of the flexible
employment contracts on workers� physical and mental health in Britain. It
focuses on seasonal or temporary jobs or fixed time contracts that are the most
common forms of atypical and flexible jobs. Survival analysis is used to estimate
the hazard of a healthy worker having his or her health deteriorating as a result of
the time spent in an atypical employment contract. Other things equal, it is shown
that the longer the amount of time spent in atypical employment contracts
increases the odds of falling into ill health for a variety of health conditions.

The present paper is structured as follows. Section 2 briefly reviews some of the
existing studies examining the impact of flexible employment contracts on employee
physical and psychological health. In Section 3 the survival analysis statistical tech-
nique to be used in the empirical analysis is outlined. Section 4 describes the data
that has been generated for the purposes of this study. Section 5 contains a discussion
of the empirical results and provides evidence for their robustness with respect to the
endogeneity in the relationship between flexible employment contracts and employee
physical and psychological health. Section 6 concludes.

2. A Brief Literature Review

In the 20th Century, many firms relied on long-term and stable employer-
employee relationships as a means of human resource management. Employers
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relied heavily on an “invisible handshake” as opposed to the “invisible hand” that
cannot operate effectively in the labor market when employment contacts cannot
perfectly foresee future contingencies (Okun, 1980). These ideas were formalized
in the theoretical framework of the “Implicit Contact” theory (e.g. Baily, 1974;
Gordon, 1974; Azariadis, 1975; Azariadis and Stiglitz, 1983) which in its simplest
form can be described as an employment contract over two states of nature: a
good state when demand is high and the worker�s marginal revenue product is
high and in adverse states, when demand is low and the value of the marginal rev-
enue product is low. The main idea is that the individual worker is more risk
averse than the individual employer, due to significant differences in wealth. In
addition, employers and executives have greater experience in financial affairs
and, thus, are more able to counter financial risks than an average employee.
Hence, the worker has much lower ability to bear risks and values a wage-
employment contract that reduces risk over the two states of nature. Thus, since
workers dislike income uncertainty and dislike being jobless, firms find a profita-
ble employment strategy to maximize profits, and to attract and retain workers,
by providing a contact that reduces the risk to the worker over good and adverse
states of the economy. This enables firms to attract and retain a high quality pool
of workers, eliminate information asymmetries about their ability and productiv-
ity, foster specific training skills, while employees were likely to reciprocate to
their employer�s loyalty by exerting greater effort (Akerlof, 1982).

Yet, recently these attitudes are increasingly seen as obsolete in advanced
economies, as the notion of a “job for life” has ceased to exist. Current attitudes
to human resource management and employment tend to shift the burden of the
risk to the worker. The stability of the wage level over good and adverse states can
be retained only via a corresponding variation of employment or, alternatively,
any decrease in demand would be accompanied with variations in wages. Hence,
currently there is a marked labor market trend towards an increase in the use of
precarious or “atypical” forms of employment and an increasing burden of risk
on the workforce. These forms of employment include fixed term contracts, tem-
porary or casual contracts, temporary-help agency work and the like.

However, as the risk has been transferred from the firm to worker, econo-
mists and policymakers have become increasingly interested in investigating the
effects of precarious forms of employment on individuals� well-being, quality of
life and health. A detailed review of the evidence is beyond the scope of this study,
particularly given the broad reviews on the association between temporary
employment and health status by Virtanen et al. (2005) and De Cuyper et al.
(2008). Reviewing the available literature, these studies conclude that an associa-
tion between temporary/flexible employment and psychological morbidity and
that the health risk may depend on instability of temporary employment and the
context. Economists have typically attempted to estimate the utility cost of mov-
ing towards such precarious modes of work. Thus, although they find evidence
that fixed-term contracts function as effective stepping-stones towards permanent
jobs, especially for women, Booth et al. (2002) show that temporary jobs in the
U.K. are not desirable as a means of long-term careers. Such jobs typically pay
less than corresponding permanent jobs and are associated with lower levels of
job satisfaction and poorer work-related training, ceteris paribus. In addition to
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the above- mentioned literature surveys, a comprehensive recent meta-analysis
study (Sanwald and Theurl, 2015) provides summary evidence on the relationship
between employment contracts and health using 52 studies covering 26 countries
in the time period 1984–2010. The study distinguishes between six types of
employment contracts (fixed-term, temporary, casual, on-call, daily or no formal
contract) and health outcomes (sickness absence, occupational injuries, health-
related behavior, mental health and physical health). The study shows that a
higher risk of occupational injuries for atypical employees and that atypical
employment increases the likelihood of mental and physical health.

The above results are corroborated by evidence from a number of epidemiologi-
cal studies that show a close association between precarious types of employment
and low psychological wellbeing or mental distress (e.g. Benavides et al., 2000;
Aronsson et al., 2002; Virtanen et al., 2002; Waenerlund et al., 2011; Sirvi€o et al.,
2012). Furthermore, Pouliakas and Theodossiou (2005) find that temporary, part-
time workers in eleven European labor markets are strongly dissatisfied compared
to those on permanent, full-time contracts. In a further study, they demonstrate
(Pouliakas and Theodossiou, 2010) that other things equal the anticipated psycho-
logical “costs” of moving from a riskless permanent contract to the insecurity of
flexible employment or no work at all appear to be very significant.

However, De Cuyper et al. (2008) point out that some of the empirical evi-
dence on health and psychological impact of precarious types of work suffers
from a number of shortcomings stemming from the heterogeneity of precarious
workforce (fixed-term, part-time, temporary, irregular, atypical, casual jobs, non-
standard working etc.) and the inconsistent definitions of precarious type of
work. Furthermore, results may be biased due to methodological limitations relat-
ing to non-random selection into flexible employment and the effects of con-
founding factors in regression models.

Although the previous literature identifies a linkage between (particularly
psychological or subjective well-being) health and flexible contracts using either
small scale surveys for specific groups or cross section survey data, to the knowl-
edge of the authors, none has examined the potential link between precarious
contracts and physical health over a long period of time using large scale survey
data. While data limitations are a partial cause of the lack of research, there are
strong reasons to expect that such a link is real and significant.

Rose and Marmot (1981), Bosma et al. (1997), Sapolsky (2005), Vitetta et al.
(2005) and Wilkinson and Pickett (2006, 2009) offer wide and convincing epidemio-
logical and medical evidence indicating that increased stress, and, in particular, long-
term “low grade” stress, can lead to ill health. Importantly, the long term effects of
employment uncertainty on individual functioning are clearly implied in Leombruni
et al. (2013) since they find that workers exposed to the stress and uncertainty of job
loss due to firm closure exhibit a large and significant risk of workplace injury after
reemployment. By their nature, atypical employment, namely fixed-term, part-time,
temporary, irregular, atypical, casual jobs, non-standard working contracts, increase
uncertainty about the future. This increased uncertainty explains at least some of
the reduced job satisfaction and increased psychological stress shown by those in
such flexible contracts. This is the first paper that examines this link between precar-
ious employment and health.

4780

Review of Income and Wealth, Series 64, Number 4, December 2018

© 2017   International Association for Research in Income and Wealth



3. Econometric Method

Because the medical linkage between stress and ill health is not instantane-
ous, time is a key element in the analysis. Hence, this study models the effects of
precarious employment in a duration framework, to examine the effect of
increases in the amount of time spent in atypical/temporary employment con-
tracts on health. Initially the Cox (1972) hazard model approach is employed, a
method that is frequently used in the duration models literature.

However, De Cruyper et al. (2008) discuss a number of issues regarding the
potential problems of individual heterogeneity on estimating the effects of
employment contract on health. This concern echoes Heckman and Borjas (1990)
and Lancaster (1979) who have pointed out that unobservable heterogeneity (or
frailty) can significantly bias the results in a hazard estimation framework. The
frailty arises when unobserved personal characteristics or other relevant factors
are not taken into account. As Vaupel et al. (1979), Hanagal (2011) and Wienkle
(2011) show, the ability of frailty term to capture the unobservable random effects
shared by individuals with similar (unmeasured) risks affecting the exit rates and
Jenkins (2005) shows that a discrete mixture model can describe adequately, the
unobserved heterogeneity between individuals. This method allows for discrete-
ness in periods of observation and, importantly, a nonparametric specification of
individual heterogeneity or frailty. It is based on Jenkins (1995) and Stewart
(1996), which is an adaptation of Prentice-Gloeckler (1978) by Meyer (1990), and
is briefly described below. In the regressions, the dependent variable is the dummy
variable indicating if a spell of good health has been observed to end. Only con-
tinuous spells of good health are considered—once an individual exits the panel
they are deemed to have left the panel for good: re-entry to the panel is not
allowed.

Each individual is observed at a number of points in time. In the dataset,
time intervals are of one year of length. The interval boundaries are also one year
of length t51; 2; 3; . . . and the interval t is t21; tð �. A spell of good health can
either be complete ci51ð Þ or right censored ci50ð Þ. A censored spell of good
health, i, with length, t intervals, contributes to the likelihood function with the
discrete time survivor function,

Si tð Þ5P Ti > tð Þ5
Yt

k51

12hikð Þ;(1)

where Ti5min T�i ;C
�
i

� �
, T�i is a latent failure time and C�i is a latent censoring

time for spell i, and the discrete hazard is hik5P k21 < Ti � kjTi � k21ð Þ. A
complete spell i in the tth interval contributes to the likelihood with a discrete
time density function,

P t21 < Ti < tð Þ5S t21ð Þ2S tð Þ5 hit

12hit

Yt

k51

12hikð Þ:(2)

The log-likelihood is, therefore,
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log L5
Xn

i51

cilog
hit

12hit

� �
1
Xn

i51

Xt

k51

log 12hikð Þ:(3)

Jenkins (1995, 2005) shows that this can be reformulated as the log likelihood
function of a binary dependent variable yik, such that

log L5
Xn

i51

Xt

k51

yiklog hik1 12yikð Þlog 12hikð Þ½ �;(4)

where yik51 if spell i ends in year t and yik50 otherwise.
Furthermore, Prentice and Gloeckler (1978) show that the complementary

log-log function

clog log 12htðXitÞ½ � � log 2log 12ht Xitð Þ½ �ð Þ5b01Xitb1ct

)

ht Xitð Þ512expð2exp b01Xitb1ctð ÞÞ

(5)

is the appropriate form for such grouped-interval data, where ct is the interval
baseline hazard and Xit are covariates that may be time-varying but are constant
within intervals.

An approach to account for an arbitrary nonparametric distribution for indi-
vidual heterogeneity is suggested by Heckman and Singer (1984). They assume
that each individual belongs to one of a number of different types (mass points), z
51; . . . ; z where membership of each type is unobserved. They, then, allow the
intercept term in the hazard function to differ across the types. In view of this, the
hazard becomes

hiz Xitð Þ512exp 2exp mz1b01Xitb1ctð Þð Þ;(6)

where mz describes the nonparametric distribution of the individual heterogeneity
component, and m1 is normalised to zero. This approach is implemented in this
paper by using the “hshaz” subroutine available in STATA (Jenkins, 2005).

The above subroutine estimates a log-log model. It converges to a propor-
tional hazard model as the hazard rate tends to zero. In most applications the
hazard rate is sufficiently small and hence the above model converges to

���� htz

12htz

����5exp mz1b01Xitb1ctf g:(7)

Hence, the exponentials of the estimated regression coefficients can be interpreted
as odds ratios.

To retain some homogeneity in the sample, in line with studies such as Mar-
mot et al. (1978a), Marmot et al. (1978b), Marmot et al. (1991) and Marmot and
Davey (1997), the sample is restricted to individuals employed for the whole
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observation period as factors such as unemployment and absolute poverty cannot
affect the findings because everybody in the study is in paid employment (either
in flexible or permanent contracts) for each year that they are in the sample.

The method adopted in this paper establishes the likely direction of causality
purging by construction the possibility of endogeneity as much as possible. The
sample is constructed to initially consist of workers who report having good or
excellent health and are currently working at the start of the survey. Then workers
are followed through the survey. If a worker experiences bad health (that is, exit-
ing good health), his or her socioeconomic status is recorded. Otherwise, if the
worker remains in good health throughout our time period, his or her socioeco-
nomic status is recorded for the last period he or she is observed. Thus, because
we only focus on those with good health initially, the procedure forces the direc-
tion of causality from paid employment (in a temporary or permanent contract)
to health, since the individual who enjoys good health is first observed to exit
good health on the account of the advancing share of the flexible or permanent
paid employment, ceteris paribus.

In addition to this sample design, the econometric specification addresses
endogeneity in other ways as well. Frailty corrections in the duration analysis can
control for inherent factors that might contribute to ill health and possibly the
choice of taking nonpermanent jobs. Further specifications that estimate an aug-
mented model introduces an explicit control for the past health of the individual
in the main formulation. A final robustness check to control for any possible
endogeneity happens when the sample is further restricted to individuals who are
in good health and in permanent employment at the initial period so any move to
temporary employment and to ill health takes place only within the observation
period.

4. The Data

The data for this study come from 17 waves of the British Household Panel
Survey (BHPS), a nationally representative survey of British residents. In order to
implement the strategy described above, healthy workers are selected and are fol-
lowed until they either experience a worsening of their health condition or they
are not observed anymore (and thereby, become censored observations). The total
length of time in good health is recorded for each individual.

Several different health measures are employed in this study. Subjective health
is derived by the information provided by the respondents regarding how their
health has been over the past 12 months. Those who state that it was excellent or
very good are classified as those who are healthy while other responses suggest ill
health. Furthermore, the BHPS has a variety of other, more objective, health prob-
lems, namely heart or blood pressure problems; stomach or digestion problems;
anxiety, depression and other psychological problems; breathing or chest problems;
migraines; skin conditions and allergies; or “other” health conditions. Workers are
considered to be in good health if the specific health condition was not mentioned
while ill health was specified when the condition was mentioned.
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The key independent variable is the percentage of time spent in a flexible
employment. For the first eight waves of the BHPS, respondents are asked to
identify if their current job was permanent, seasonal/temporary job or a fixed
time contract. For the remaining nine waves the respondents are asked to first
identify whether their job is permanent or non-permanent and in a follow-up
question to identify the kind of non-permanent job they do. This study combines
the responses in two groups permanent and flexible employment contracts.1 A set
of standard demographic variables—gender, education, race, splines of age, mari-
tal status, region, and current smoking status—are also included in the regres-
sions as control variables. However, it should be noted that this study takes into
to account any unobserved heterogeneity (omitted factors/variables) through an
arbitrary nonparametric distribution of individual heterogeneity.

5. Empirical Results

5.1. Survival Plots

Before turning to the regression results, the Kaplan-Meier nonparametric
survival plots are shown in Figure 1 for the subjective and objective health meas-
ures. In these graphs, a dummy variable is used to indicate when a worker has
been in flexible employment for at least 50 percent of the time that they are
observed. The first panel indicates the survival plots for the subjective health mea-
sure, with the dotted line as the survival plot for those in flexible employment at
least 50 percent of the time. As can be seen, the survival plot drops much more
quickly for the group who have long exposure to flexible contracts. Indeed, as
seen in the other panels, the hazard of falling out of good health is much higher
for those with long exposure to flexible employment contracts for the entire range
of objective health measures.

5.2. Hazard Regressions

Of course in Figure 1 there are no controls for any confounding factors.
Thus, in this section, the results from a series of hazard regressions are discussed
to identify the correlation between flexicurity provisions such as flexible employ-
ment contracts on health. Table 1 contains the results of three sets of regressions
for subjective health. The first column reports the results from a standard Cox
hazard model. The key variable of interest is the percentage of time spent in flexi-
ble employment.2 The results for this variable are found in the first row and indi-
cate that an increase in the time spent in flexible employment increases the odds
of going into bad health, relative to time spent in a permanent job. Although the

1This includes the self-employed who also answer this question on whether their job is permanent
or temporary. Registered disabled are excluded from the sample in order to preserve some homogene-
ity of the sample.

2The other covariates generally confirm intuitive relationships between the variables and ill health.
Compared to white workers, non-white workers are more likely to fall into bad health. Married work-
ers are somewhat more likely to fall into ill health, as are workers in London (compared to other parts
of England). There is little effect of education, except for higher odds from those without secondary
schooling degrees. As expected a decrease in household income increase the hazard of falling into bad
health. Smoking has a similar effect.
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point estimate is small, it is important to note that this is for a one percentage
point increase in the amount of time spent in flexible employment. To get a better
idea of the magnitude of the effect, if one increases the time spent in flexible
employment by one standard deviation (about 14.6 percentage points), it would
increase the odds of falling into bad health by 1.091. To gain some perspective of
the size of this impact, one can compare this effect to the effect of smoking on
health. Thus, for a one standard deviation increase in the time spent in a tempo-
rary job, the negative health consequence for subjective health is about 42.1 per-
cent for the Cox regression of that of smoking—a relatively large effect.

The second and third columns of Table 1 exhibit results using the Prentice-
Gloeckler method as modelled by Jenkins. The second column allows for discrete
time periods. However, allowing for discreteness does not diminish the statistical sig-
nificance of the effect of flexible employment contract—indeed the point estimate is
slightly larger than in the Cox regression. When the effects of unobserved heteroge-
neity (frailty) are taken into account in the last column the odds ratio now increases
to 1.013 (or 1.208 for a one standard deviation increase in the per cent of time in flex-
ible employment—equivalent to 42.9 percent of the effect of smoking on health).3

Figure 1. Kaplan-Meier Survival Plots

3Putting the other health categories in relation to smoking using the Cox (frailty corrected)
results, the respective figures for the heart health is 92.5 percent (48.7 percent), for stomach health 41.9
percent (31.2 percent), anxiety/depression 35.0 percent (33.3 percent), breathing 18.6 percent (15.6 per-
cent), migraine 184.5 percent (155.7 percent), skin 79.4 percent (30.8 percent) and for “other” health
problems 42.3 percent (50.6 percent).
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Table 2 reports a set of odds ratios for different hazard regressions for each
of the objective health measures. Each cell in the table represents selected results
from a different regression, but all are the odds ratio of increasing the percentage
of time spent on a flexible contract. While the point estimates of the increase in
the odds ratio does differ slightly across illness measure and regression method,
the results are remarkably consistent. All odds ratios are significant at the five
percent level (at least) and all fall into the range of 1.008 to 1.018 for a one

TABLE 1

Subjective Health Hazard Models

Prentice-Gloeckler (hshaz)

Variable Cox without frailty with frailty

% time in flexible employment 1.006*** 1.008*** 1.013***
(3.59) (4.20) (4.55)

Male 0.956 0.949 0.952
(20.77) (20.90) (20.56)

Nonwhite race 1.406** 1.503*** 1.486
(2.27) (2.70) (1.56)

Age 15-25 4.477*** 6.276*** 9.430***
(11.74) (14.13) (10.41)

Age 26-35 3.133*** 4.067*** 7.173***
(11.85) (14.49) (13.01)

Age 36-45 1.896*** 2.164*** 2.873***
(7.22) (8.70) (7.71)

Age 46-55 1.441*** 1.546*** 1.799***
(4.17) (4.97) (4.34)

Married 1.113 1.150** 1.231**
(1.58) (2.05) (2.05)

London 1.210** 1.276** 1.466**
(2.03) (2.59) (2.36)

Wales 0.940 0.927 0.996
(20.53) (20.66) (20.03)

Scotland 1.103 1.138 1.086
(1.06) (1.40) (0.54)

University degree 0.868 0.858 0.958
(20.79) (20.85) (20.15)

Secondary sch. degree 0.843 0.816 0.913
(20.98) (21.17) (20.33)

No secondary sch. degree 1.394* 1.483** 2.330***
(1.84) (2.18) (2.94)

HH income in 1st quartile 2.200*** 2.566*** 4.194***
(8.46) (10.04) (9.82)

HH income in 2nd quartile 1.746*** 1.950*** 2.726***
(6.55) (7.84) (7.62)

HH income in 3rd quartile 1.374*** 1.441*** 1.885***
(3.89) (4.45) (5.05)

Current smoker 1.216*** 1.279*** 1.485***
(3.19) (4.00) (4.09)

ln(time) NA 1.489*** 3.678***
(11.26) (16.24)

Notes: Numbers in parentheses are asymptotic z-statistics. All coefficients have been converted
to odds ratios. *, **, and *** indicate 10%, 5%, and 1% significance, respectively. The excluded var-
iables are age greater than 55, non-London England, postgraduate degree and the top quartile of
household income. Sample size is 2,348 observations.
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percentage point increase in time spent in flexible jobs relative to permanent jobs
(or 1.123 to 1.286 increase for a one standard deviation change). As with subjec-
tive health, the results are also robust with respect to hazard estimation method,
with the point estimates increasing even when frailty is controlled for. Thus, this
implies robust and consistent evidence that continued exposure to the stress of
flexible employment increases the risk of bad health.4

5.3. Subsamples

Although the results above are indicative of the full sample, two further sets
of regressions are estimated to evaluate if these results are consistent across sub-
groups in the population. First, separate regressions for males and females are
estimated, in view of the evidence that health and employment patterns are differ-
ent across genders. Second, it may be that there are compensating differentials
paid for the uncertainty of flexible employment (at least at the hourly level). Since
previous research shows that health increases with income, one would expect that
under compensating differentials, the increased income would mitigate the effects
of flexible employment on health.

The results of this exercise are found in Table 3. There are some interesting
differences across illnesses and samples. For example for subjective health, while

TABLE 2

Odds Ratios on Percent of Time Spent on a Flexible Contract Hazard Regressions for the

Objective Health Measures

Prentice-Gloeckler (hshaz)

Sample Cox without frailty with frailty

Heart Health 1.008** 1.008** 1.011**
(2.02) (2.16) (1.96)

Stomach Health 1.012*** 1.013*** 1.018***
(3.96) (4.24) (4.05)

Anxiety/Depression Health 1.010*** 1.010*** 1.014***
(3.05) (3.32) (3.11)

Breathing Health 1.008** 1.009*** 1.010**
(2.52) (2.63) (2.35)

Migraine Health 1.008*** 1.009*** 1.009***
(2.84) (3.21) (3.21)

Skin/Allergy Health 1.009*** 1.010*** 1.018***
(3.24) (3.58) (4.12)

“Other” Health Conditions 1.008** 1.009*** 1.015***
(2.42) (2.65) (3.20)

Notes: Numbers in parentheses are asymptotic z-statistics. All coefficients have been converted to
odds ratios. ** and *** indicate 5% and 1% significance, respectively. All regressions include the cova-
riates in Table 1. Sample sizes for each separate health regression are: 2,075 (heart), 2,038 (stomach),
2,089 (anxiety/depression), 1,980 (breathing), 1,988 (migraine), 1,976 (skin) and 2,092 (“other”).

4To investigate the possible nonlinearities in the effect, a squared term of time in flexible employ-
ment or splines at thirds were introduced in the regression. The squared term turned out to be insignif-
icant and the spline terms showed that after a no harmful health effect for very short time of exposure
to flexible employment, there is a sustained and significant harmful effect for higher levels of exposure
consistent with the linear specification. Results are available from the authors.
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both males and females experience higher odds of falling into ill health with an
increase in the percent of time in flexible employment, the effect seems to be
larger for males. Likewise, rather than mitigating the detrimental effects of flexible
employment on health, the odds of ill health are much higher for those whose
household income is above the median.5

Looking at the objective measures of health, this pattern of larger
effects for males in both heart and breathing illness is found. There seems
to be little difference between genders for stomach health and skin allergies,
while flexible work affects women more for anxiety/depression, migraines
and “other” health conditions. The odds of ill health are much higher for
those whose household income is above the median in the case of heart,
stomach, and breathing, while the “other” health conditions are more preva-
lent among poorer workers.

Overall, the above results confirm that although there is some heterogeneity
across different subsamples, the longer exposure to flexible employment contracts
is correlated with ill health.

5.4. Robustness Checks

In this section a number of specifications are used to evaluate the robustness
of the results:

Sample Sensitivity

A potential issue that may arise concerns the selectivity of the results to
the construction of the sample. As discussed above, the sample consists of peo-
ple who are in good health in the first wave of the BHPS and then followed
until they either fall into bad health or drop out of the sample (i.e. the censored
group). Once this sample is set, then the percentage of time spent in permanent
or flexible jobs is calculated. However, for those in the sample for only a few
waves, these percentages are quite discrete with little variation. To evaluate the
sensitivity of the results to these possible influential observations the regres-
sions are re-estimated including in the sample only those who are observed for
at least five waves. Results from this exercise are found in Table 4. Except for
the cases of heart and anxiety/depression health, the results are still statisti-
cally significant, and indeed, the statistically significant odds ratios are gener-
ally larger once the sample is restricted to those in the sample the longest
times.

The second robustness check relates to the sample homogeneity. The results
reported above are based on a sample in line with the literature (e.g. the
“Whitehall” studies of Marmot and others cited above), which shows that it is
desirable to focus on a sample of individuals who are always in employment. This
provides a homogeneous group of individuals who have continual exposure to
work and so factors such as unemployment and absolute poverty cannot affect

5However, the results of this should be viewed with caution since household income is used rather
than earned income. So any compensating differential effects may be mitigated because of the income
of the other members of the household.
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the findings because all those included in the study are in paid employment,
throughout the period of observation. Nevertheless, those on flexible contracts
are likely to spend some time in non-employment. Thus, the sample is expanded
to allow for individuals who may be out of work, either due to unemployment or
being out of the labor force (although each individual spends at least one wave in
a flexible or permanent job so all individuals have had the opportunity to experi-
ence an employment spell). Table 5 shows the results from this estimation. In gen-
eral, expanding the sample to allow for different labor market statuses confirms
the main conclusion of this study, namely an increase in the percentage of time in
flexible contracts relative to the percentage of time spent in a permanent job
increases the odds of falling into ill health.6 This is consistent across all heath
types except for heart and “other” illnesses which, while positive, are now statisti-
cally insignificant.

TABLE 4

Odds Ratio for Percent of Time Spent on Flexible Employment for those in Sample for at

Least Five Waves

Prentice-Gloeckler (hshaz)

Sample Cox without frailty with frailty

Subjective Health 1.012*** 1.014*** 1.025***
(3.04) (4.68) (3.14)

Heart Health 1.006 1.008 0.987
(0.69) (0.94) (20.80)

Stomach Health 1.019*** 1.021*** 1.035***
(3.22) (3.61) (4.36)

Anxiety/Depression Health 1.006 1.008 0.996
(0.64) (0.92) (20.22)

Breathing Health 1.019*** 1.013*** 1.029***
(3.70) (2.69) (4.25)

Migraine Health 1.016* 1.021** 1.032***
(1.76) (2.48) (2.99)

Skin/Allergy Health 1.011 1.016** 1.020*
(1.50) (2.35) (1.91)

“Other” Health Conditions 1.018*** 1.020*** 1.034***
(3.80) (4.31) (4.18)

Notes: Numbers in parentheses are asymptotic z-statistics. All coefficients have been converted
to odds ratios. *, ** and *** indicate 10%, 5% and 1% significance, respectively. All regressions
include the covariates in Table 1.

6One issue that might arise is that the specific structure of the BHPS does not provide information
about the employment experiences of the individual within the year but only at the time of the survey,
once per year. Thus if the individual has experienced unemployment during the year, this may cause
anxiety and stress which may be harmful to health but this is not controlled in the regression. Typi-
cally, such unobserved heterogeneity is expected to be captured by the frailty correction and should be
mitigated. However, to further investigate this issue, the models are re-estimated after excluding all
those who have experienced some unemployment during the year, since there is information in the
BHPS on whether the individual has experienced unemployment during the preceding year. In view of
the fact that the study by design includes only individuals who are working in every wave, only 3 per-
cent of the sample are in this category. The results of this exercise reveal no significant change from the
results reported above and are available upon request. The authors thank an anonymous referee of this
Journal for pointing out this issue.
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Endogeneity Issues

An issue of importance in estimating the effects of employment contracts on
health is the issue of endogeneity. The method adopted in this paper purges by
construction the possibility of endogeneity associated with causality as the sample
initially consists of workers who report having good or excellent health and are
currently working at the start of the survey. However, some residual endogeneity

TABLE 5

Odds Ratios for Regressions Allowing for Nonwork

Prentice-Gloeckler (hshaz)

Sample and Variable Cox without frailty with frailty

Subjective Health
% of time in flexible employment 1.005*** 1.005*** 1.008***

(3.40) (3.80) (3.77)
% of time in non-work 0.991*** 0.990*** 0.984***

(29.22) (210.17) (210.19)
Heart Health

% of time in flexible employment 1.004* 1.004 1.004
(1.50) (1.59) (1.20)

% of time in non-work 0.995*** 0.995*** 0.990***
(24.07) (24.13) (24.88)

Stomach Health
% of time in flexible employment 1.014*** 1.014*** 1.017***

(6.26) (6.48) (4.30)
% of time in non-work 0.994*** 0.994*** 0.990***

(23.66) (23.76) (24.75)
Anxiety/Depression Health

% of time in flexible employment 1.007*** 1.008*** 1.009***
(3.04) (3.20) (2.65)

% of time in non-work 0.993*** 0.993*** 0.989***
(24.88) (24.96) (25.23)

Breathing Health
% of time in flexible employment 1.006** 1.006** 1.010**

(2.17) (2.21) (2.47)
% of time in non-work 0.991*** 0.991*** 0.986***

(25.70) (25.79) (25.84)
Migraine Health

% of time in flexible employment 1.006** 1.006** 1.007**
(2.25) (2.25) (2.51)

% of time in non-work 0.986*** 0.985*** 0.983***
(28.05) (28.30) (27.92)

Skin/Allergy Health
% of time in flexible employment 1.007*** 1.007*** 1.011***

(2.96) (3.09) (3.37)
% of time in non-work 0.990*** 0.989*** 0.981***

(27.10) (27.38) (27.49)
“Other” Health Conditions

% of time in flexible employment 1.004 1.004 1.004
(1.36) (1.44) (1.08)

% of time in non-work 0.988*** 0.988*** 0.983***
(27.78) (27.98) (27.61)

Notes: Numbers in parentheses are asymptotic z-statistics. All coefficients have been converted
to odds ratios. ** and *** indicate 5% and 1% significance, respectively. All regressions include the
covariates in Table 1.
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may remain which mainly may be associated with inherent factors that possibly
contribute to ill health and the choice of taking non-permanent jobs. Thus indi-
viduals with uncertain or weak health may exhibit weak attachment to the labor
market thus preferring short-term, temporary or seasonal employment contracts.
In this study such forms of endogeneity are likely controlled by the frailty correc-
tions capturing such inherent factors that might contribute to ill health and possi-
bly the choice of taking non-permanent jobs.

However, to further investigate the effects of endogeneity on the estimated
results, an augmented model is re-estimated by introducing a control for the past
health of the individual in the main formulation. In doing so, this robustness
check uses a sample of the BHPS from Wave 5 onwards. Thus, healthy workers
are identified in Wave 5 and followed through until they experience a spell of bad
health or are censored. Health information from Waves 1 to 4 are utilized to iden-
tify if the worker had experienced any bad spell of health in this period. If there is
a spell of bad health an additional dummy variable to indicate this spell is
created.

Table 6 contains the results from this robustness check. In the Table, for
reference the “All Waves” row repeats the results from Table 1 or Table 2 (for
the respective illness). The row with “Last 13 Waves” contains the odds ratio for
the percent of time spent in a flexible contract, but without any control for past
health. By comparing these two rows one is able to assess if there is any substan-
tive difference in the coefficients when the panel starts in Wave 1 (“All Waves”)
or starts in Wave 5 (“Last 13 Waves”). In general, it turns out that there is very
little difference. If anything the odds ratios tend to be somewhat higher for the
latter sample, and all are statistically significant and indicate higher hazards.
The final row for each health outcome includes the past ill health dummy vari-
able. In general, the odds ratios decrease by a small amount but remain statisti-
cally significant in all regressions. Thus, the results from earlier are robust to
the inclusion of this variable with the odds ratios little changed from the “Last
13 Waves” row.

In view of the importance of the issue of endogeneity a further robustness
check is employed since one could argue that approaching ill health that has not
yet manifested itself may be associated with the likelihood of someone being
observed in temporary rather than permanent contract in the initial period. One
way to investigate this is to restrict the sample at the initial period to include indi-
viduals who are in good health and in permanent employment. Thus any moves
to temporary employment are observed within the observation period. In this
case one should expect that the direction of causality is clearly from paid employ-
ment to health. The individual enjoys good health in permanent employment at
the start, and he or she is observed to exit good health on the account of the
advancing share of the flexible or permanent paid employment within the obser-
vation period, ceteris paribus. However, in performing this set up it was found
that the number of observations of workers who experience employment in a tem-
porary contract falls dramatically (to between 40 to 60 individuals depending on
the measure of health). In view of this, any multivariate regression estimates are
not estimated with much precision. Hence, only non-parametric Kaplan-Meier
plots for each of the health measures are presented in Figure 2. The hazards

16792

Review of Income and Wealth, Series 64, Number 4, December 2018

© 2017   International Association for Research in Income and Wealth



TABLE 6

Odds Ratios on Percent of Time Spent on a Flexible Contract Hazard Regressions for the

Objective Health Measures Robustness Check Including Past Health

Prentice-Gloeckler (hshaz)

Sample Cox without frailty with frailty

Subjective Health
All Waves 1.006*** 1.008*** 1.013***

(3.59) (4.20) (4.55)
Last 13 Waves 1.009** 1.011*** 1.012***

(2.55) (2.99) (2.75)
With past health 1.010*** 0.984*** 1.011***

(2.67) (29.01) (3.06)
Heart Health

All Waves 1.008** 1.008** 1.011**
(2.02) (2.16) (1.96)

Last 13 Waves 1.015*** 1.017*** 1.031***
(4.53) (4.95) (4.26)

With past health 1.015*** 1.017*** 1.029***
(4.33) (4.88) (4.14)

Stomach Health
All Waves 1.012*** 1.013*** 1.018***

(3.96) (4.24) (4.05)
Last 13 Waves 1.020*** 1.021*** 1.032***

(7.83) (8.29) (7.16)
With past health 1.020*** 1.019*** 1.026***

(7.89) (7.28) (5.93)
Anxiety/Depression Health

All Waves 1.010*** 1.010*** 1.014***
(3.05) (3.32) (3.11)

Last 13 Waves 1.016*** 1.017*** 1.030***
(5.91) (6.50) (5.79)

With past health 1.016*** 1.012*** 1.014***
(5.85) (4.51) (3.39)

Breathing Health
All Waves 1.008** 1.009*** 1.010**

(2.52) (2.63) (2.35)
Last 13 Waves 1.019*** 1.020*** 1.033***

(6.89) (7.37) (7.63)
With past health 1.019*** 1.016*** 1.025***

(6.80) (5.71) (4.55)
Migraine Health

All Waves 1.008*** 1.009*** 1.009***
(2.84) (3.21) (3.21)

Last 13 Waves 1.010*** 1.011*** 1.012***
(3.40) (3.84) (3.25)

With past health 1.010*** 1.009*** 1.007*
(3.45) (2.89) (1.75)

Skin/Allergy Health
All Waves 1.009*** 1.010*** 1.018***

(3.24) (3.58) (4.12)
Last 13 Waves 1.013*** 1.015*** 1.023***

(5.55) (6.28) (6.24)
With past health 1.013*** 1.013*** 1.018***

(5.50) (5.43) (5.76)
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consistently demonstrate that the risk of health deterioration is higher for those
with high percentages of temporary/flexible contract experience even though at
the initial period they were employed in a permanent contract. Although the
above results constitute a tentative illustration of the insignificant effect of the
endogeneity, they are salutary since along with the corrections of the frailty heter-
ogeneity and the initial selection of workers in good health, these survival plots

Table 6 Continued

Prentice-Gloeckler (hshaz)

Sample Cox without frailty with frailty

“Other” Health Conditions
All Waves 1.008** 1.009*** 1.015***

(2.42) (2.65) (3.20)
Last 13 Waves 1.018*** 1.019*** 1.031***

(5.52) (6.07) (5.59)
With past health 1.019*** 1.021*** 1.032***

(5.95) (6.41) (4.83)

Notes: Numbers in parentheses are asymptotic z-statistics. All coefficients have been converted
to odds ratios. ** and *** indicate 5% and 1% significance, respectively. All regressions include the
covariates in Table 1. �With Past Health� regression includes a dummy if ill health (specific to the ill-
ness) in the first four waves of the BHPS.

Figure 2. Kaplan-Meier Survival Plots for Health Measures for Sample who Starts in a Permanent
Contract Job
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TABLE 7

Odds Ratios on Percent of Time Spent on a Flexible Contract Hazard Regressions for the

GHQ Stress Measures by Subsample

Prentice-Gloeckler (hshaz)

Health Illness and Sample Cox without frailty with frailty

Sleep (n52,718)
Full sample 1.005*** 1.006*** 1.008***

(3.02) (3.76) (3.28)
Female 1.006*** 1.008*** 1.010***

(2.89) (3.65) (3.42)
Male 1.003 1.004 1.006

(1.04) (1.33) (0.85)
Income below median 1.007*** 1.008*** 1.010***

(3.52) (4.55) (3.82)
Income above median 0.999 1.000 1.002

(20.21) (20.10) (0.34)
Decision Making (n52,608)

Full Sample 1.007*** 1.007*** 1.013***
(2.94) (3.14) (3.61)

Female 1.000 1.001 1.003
(0.11) (0.19) (0.53)

Male 1.023*** 1.013*** 1.024***
(4.27) (4.52) (5.10)

Income below median 1.005* 1.006** 1.011***
(1.87) (2.12) (3.00)

Income above median 1.011** 1.012*** 1.022***
(2.56) (2.75) (4.09)

Under Strain (n52,504)
Full Sample 1.004** 1.005*** 1.006***

(2.58) (3.30) (2.71)
Female 1.004* 1.005** 1.008**

(1.91) (2.30) (2.58)
Male 1.005** 1.006*** 1.009*

(1.96) (2.63) (1.69)
Income below median 1.004* 1.005** 1.009***

(1.91) (2.50) (2.68)
Income above median 1.005* 1.006** 1.004

(1.75) (2.37) (1.22)
Overcome Difficulties (n52,668)

Full Sample 1.008*** 1.009*** 1.015***
(5.13) (5.84) (4.63)

Female 1.010*** 1.012*** 1.018***
(4.91) (5.63) (4.74)

Male 1.006** 1.007*** 1.008
(2.41) (2.75) (1.57)

Income below median 1.008*** 1.009*** 1.014***
(4.34) (5.09) (3.86)

Income above median 1.010*** 1.011*** 1.021***
(2.83) (3.21) (4.49)

Lose Confidence (n52,620)
Full Sample 1.007*** 1.007*** 1.011***

(3.50) (3.84) (3.96)
Female 1.005** 1.006** 1.008

(2.04) (2.29) (1.43)
Male 1.009*** 1.010*** 1.015***

(3.04) (3.30) (3.44)
Income below median 1.005** 1.006** 1.009**
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suggest that the problem of endogeneity may not be important in the context of
his paper.7

6. Pathway

Although the results reported in this study show that the use of flexible con-
tracts increase the incidence of ill health, it would be useful to know the pathway of
this outcome. It is not likely that there is a direct and immediate link between the
onset of a flexible contract to heart problems, for example. However, as suggested
above, the linkage may be through the increased stress suffered by the worker as he
or she bears the risk of precarious employment contracts. While the BHPS does not
contain any biomarkers that would medically indicate stress, there are a series of
questions from the General Health Questionnaire (GHQ) that do involve stress—
problems with sleep, problems with decision-making, feeling under strain, problems
overcoming difficulties, loss of confidence and loss of happiness. Using the same
method as above with the health indicators, each of these problems is investigated in
turn—starting with a sample of workers who do not express the stress indicator.
They are followed over time until they signal a problem with that stress measure or

Table 7 Continued

Prentice-Gloeckler (hshaz)

Health Illness and Sample Cox without frailty with frailty

(2.16) (2.46) (2.15)
Income above median 1.012*** 1.013*** 1.018***

(3.53) (3.91) (4.34)
Happiness (n52,663)

Full Sample 1.006*** 1.007*** 1.011***
(3.42) (3.99) (4.00)

Female 1.006** 1.006*** 1.011***
(2.55) (3.03) (2.67)

Male 1.007*** 1.008*** 1.012**
(2.61) (3.10) (2.57)

Income below median 1.005** 1.006*** 1.009***
(2.49) (2.99) (2.92)

Income above median 1.008** 1.009*** 1.019***
(2.53) (3.05) (4.42)

Notes: Numbers in parentheses are asymptotic z-statistics. All coefficients have been converted
to odds ratios. *, ** and *** indicate 10%, 5% and 1% significance, respectively. All regressions
include the covariates in Table 1.

7As mentioned above a further pathway for endogeneity to affect the estimated results is through
individual unobserved health behaviors. For instance, individuals with precarious working experience
may attach low importance to health thus taking more health risks, e.g. by smoking. As it is explained
above these unobserved factors are taken into account by the frailty correction. Nevertheless, to
investigate further the issue the non-smoker group in the sample was selected and the model was re-
estimated. The results showed that the effect of flexible employment on health of non-smokers was sig-
nificantly detrimental with the point estimates often larger than the results for the mixed group. The
authors thank an ammoniums referee of this Journal for pointing this out. The results of this exercise
are available from the authors on request.
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are censored. The same set of regressors are included in the regression as before,
including the key variable of the percent of time spent in flexible contracts.

Table 7 reports the results from these regressions with the odds ratios on the
percent of time in flexible contracts for the three sets of duration models and for
the various samples examined earlier. In each of the full sample regressions, there
are higher odds of having stress as the percent of time in flexible employment
increases, all in the 1.004 to 1.015 range, indicating that an increase in time in flex-
ible employment is correlated with higher stress levels as measured by loss of
sleep, difficulty in decision-making, etc. As above, the frailty corrected models
have the largest point estimates of the odds ratios.

As with the health measures, there is more heterogeneity among the samples.
The effect of flexible employment on sleep and problems overcoming difficulties
affect women more than men, while men on flexible contracts are more likely to have
problems decision-making or lose confidence. Except for sleep problems, the odds
ratios are significant for both income groups and tend to be higher for the more
highly paid. In general, the central point is that the increased exposure to forms of
atypical contracts such as those used in this paper causes higher odds of feeling stress
for nearly all subsamples. Notwithstanding the robustness of these results one would
expect that they are only suggestive of the pathway. For more precise investigation of
these issues, appropriate data are needed concerning measurement of stress (e.g. bet-
ter measures of direct stress such as biomarkers of physical stress) or impacts on
health behaviors (e.g. exercise, drinking, smoking, relaxation, etc.). Better data will,
therefore, facilitate the identification of the pathway and may give areas where public
health policies could address the problems of atypical employment.

7. Conclusions

Flexible employment contracts are thought to offer flexibility in the labor
market and promote higher employment levels. However, flexible employment
contracts are inherently insecure since precarious employment induces uncer-
tainty and hence stress among the affected workers. This study examines the
impact of flexible employment contracts (specifically seasonal or temporary job
or a fixed time contracts) on workers� psychical health. Survival analysis is used
to estimate the hazard of a healthy worker having his or her health deteriorating
as a result of the time spent in some form of atypical or flexible employment con-
tract. Other things equal, it is shown that the longer the amount of time spent in
flexible employment contracts increases the odds of falling into ill health for a
variety of health conditions. The results are robust to variations of the sample,
endogeneity and to controlling for the effect of past health.

Precarious employment contracts are associated with higher risk and less
control one has over his/her own life and income as well as the level of participa-
tion in the society. Individuals with long spells of “atypical” or precarious
employment have higher levels of stress due to their inability to control their lives.
Indeed this study shows that such contacts are associated with a higher hazard of
exhibiting high levels of stress indicators. In short, flexible employment contacts
have severe negative externalities and, as the empirical literature shows, very
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uncertain employment or labor market career has become commonplace for a
growing part of the workforce.

However, notwithstanding the evidence provided by this paper, it would be
useful to further extend this research. For example, there are many different types
of flexible contracts, and it would be interesting to see if the results found above
are replicated for these different types of contracts. Furthermore, the pathways
through which the uncertainty generated by the flexible contracts affects health
should be investigated. In particular, there is a lack of good quality data to exam-
ine the effects of health behaviors such as drinking, exercise and the like.
Although the BHPS has information on atypical contracts (specifically seasonal
or temporary job or a fixed time contracts) and health, the data on health behav-
iors are available only for a subset of years, which makes it unsuitable for the
panel estimation used in this study. Matching employment contract information
to long-term panel data on health would give researchers the ability to delve into
some of open questions in this research. Furthermore, datasets with biomarkers
of stress would be helpful in identifying the medical pathway of stress that is
induced by the uncertainty of flexible contracts.
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