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linked to frequent interruptions during nursing tasks through an indirect effect, implying an increase in

perceived effort.

The main limitation of our study is a potential selection bias, due to the exclusion of 290 eligible female
workers from the 2,407 on whom this study focused. As we focused on workers who stayed at the same
position and in the same work unit during the follow-up, it is likely that there was a selection effect for
workers who were resilient for some constraint of the work environment we measured in this study.
However, we found no clinically significant differences in NWI-EO, CES-D and ERI scores between
these workers and those who changed situation during the follow-up (data not shown). In addition, no
data concerning past medical history, stressful life events and stressful factors in home life were
available in this study. These limitations are balanced by several strengths. We used longitudinal design
to study the effect of the work environment on RNs’ and NAs’ mental health. Moreover, the SUR models
allowed us to account for error correlation between models. Zellner et al. showed that, in the case of a
set of equations with correlated errors, GLS estimation was more efficient than OLS regression equation
by equation.(Zellner 1962) In addition, results of our PCA confirmed the structure of the three reward
components most often found in previous validation studies of the ERI questionnaire among health care
workers (Robles, Fernandez-Lopez et al. 2003; Li, Yang et al. 2005; Weyers, Peter et al. 2006; Griep,
Rotenberg et al. 2009) and among French workers.(Niedhammer, Siegrist et al. 2000) We also tested
several ERI constructions—the separate ERI components and the ERI component ratios— and the
changes in the causal chain between POWFs and workers’ mental health associated with it. Finally, the
participation rate was high and results were stable whether or not we included the workers depressed at

baseline.

Our results were consistent with studies among a wide range of occupations, showing independent
effects of the Siegrist's model variables on mental health even after accounting for other aspects of the
work environment.(Stansfeld, Fuhrer et al. 1999; Godin, Kittel et al. 2005; van Vegchel, de Jonge et al.
2005; Dragano, He et al. 2008) Studies exploring components of Siegrist's model already exist in a
health care setting, but they are still rare and mainly cross-sectional. For instance, sickness absences
among Dutch nurses have been recently shown to be associated with esteem rewards but not with
salary related rewards.(Schreuder, Roelen et al. 2010) In 2010, a study among Japanese nurses
showed that the ratio between effort and salary-related rewards and overcommitment were
independently associated with workers’ depressive state.(Kikuchi, Nakaya et al. 2010) In line with Van
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Vegchel's recommendations concerning the separation of the ERI model components (van Vegchel, de
Jonge et al. 2002), we provided elements on what was in the black box that linked work environment to
workers’ depressive symptoms.(Hafeman and Schwartz 2009) The effect we observed for “esteem and
respect received from colleagues” and “job stability and security”, whatever the ERI constructions we
used, may be explained in two ways. The first is related to the workers' salaried status, which assures
them a constant and fixed pay which on average corresponds to a codified career evolution process.
This might protect workers against worrying about money and career issues. The second comes from
the nature of the RN and NA professions, which consist in caring for people. As has been pointed out in
Western medical literature, patient care and the interpersonal relationships between nurses were the
factors most associated with job satisfaction in these professions.(Utriainen and Kyngas 2009) In
accordance with Van Vegchel's interpretation, we assume that the meaning of the reward might be
more important than the reward itself; that is, “being paid for doing a job vital to patients’ health” may be
more gratifying than “receiving a high salary for any job".(van Vegchel, de Jonge et al. 2002) The
independent effect of “job stability and security” which referred in our study to the workers’ fear of losing
their jobs or being faced with undesirable changes in their work units, might result from the actual
context of working at a hospital. Indeed, French hospitals have been faced with major restructuring in
the last decade, such as the work time reduction in 2002, which led to the reduction of the time available
for team overlaps, induced more flexibility in work schedules, sometimes imposed by the administration,
and increased workload.(Estryn-Behar, Jasseron et al. 2006; Arie 2011) A recent study supported
these results and showed high job insecurity and shift work were linked to low worker well-being and

high psychological distress.(Elovainio, Kuusio et al. 2010)

In our study, frequent interruptions during nursing tasks in 2006 predicted a high level of depressive
symptoms in RNs in 2008 through mediated pathways that depended on whether we used ERI as
reward-specific effort-reward ratios or as individual components. In the first case, mediation was
principally through an increase in the imbalance ratio between perceived effort and esteem and respect
received from colleagues, and to a lesser extent, between perceived effort and signs of job stability and
security received back, both measured in 2006. In the second case, it was through an increase in
perceived effort in 2006. This is not really surprising, because frequent interruptions during nursing
tasks may increase the workload, threaten the quality of care, and may be perceived as a feature of
poor work organisation. This result gives strong support to the negative effect among nurses of

interruptions, which has remained more conjecture than evidence-based until now, and principally

108



focused on patients’ safety.(Hopkinson and Jennings 2013) Moreover, when we used the ERI
components as individual scales, we found the same pattern linking baseline poor relationships with
hierarchical superiors within the healthcare team and both RNs’ and NAsS’ depressive symptoms in
2008. Among both RNs and NAs, this POWF predicted high levels of depressive symptoms directly for
the most part, and to a lesser extent indirectly, through first a decrease in perceived esteem and respect
received from colleagues and second, a decrease in perceived job stability and security, both measured
in 2006. This result highlights the role the social environment may have on workers’ self-esteem and in
making them feel safe.

Our results indicate that the use of separate ERI components may be useful in implementing preventive
actions. We think that a two-step analysis using first ERI ratios and then the separate ERI components
may Yyield a better understanding of the mechanisms linking POWFs to workers’ health. If we seek to
implement preventive actions, this can allow for better identification of levers on which actions could be

possible to improve work environment and the perception thereof by workers.

B - 5. Conclusion

In this study, low “esteem and respect from colleagues” and low “job stability and security” were
associated, in addition to high efforts and overcommitment, with both RNs’ and NAs' levels of
depressive symptoms. Different mediated pathways between organisational work factors at the work
unit level and workers’ mental health were found depending on whether we used ERI ratios or separate
ERI components. Although both of these ERI constructions are relevant, the separate ERI components
could be more useful in order to implement preventive actions that aim to improve the work
environment. According to these results, we can assume that implementing intervention for enhancing
the interpersonal relationships or for preventing tasks disorganisation as frequent interruptions would
reduce depressive symptoms. Additionally, such an intervention would reduce perceived efforts and
improve perceived esteem and respect received from colleagues as well job stability and security. By
this way, it could be possible to improve other health outcomes than those for which the intervention
was entailed. The use of separate ERI components may be useful if we seek to implement preventive
actions as it gives a more detailed description of varied and complex work environment and it allows a

better identification of the levers for possible actions.
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Chapitre IX - Contraintes psychosociales et
organisationnelles du travail et incidence de
I’hypertension artérielle chez les soignantes hospitalieres

A - Introduction

A - 1. Contexte et objectif

Durant les vingt derniéres annees, les maladies cardiovasculaires ont occupé la premiere place des
causes de décés a travers le monde, représentant environ 30% de I'ensemble des déces.[154] En
2005, une étude estimait qu'au niveau mondial, environ 1 adulte sur 4 était hypertendu.[155]
Globalement, les études s'accordent pour soutenir I'existence d’'une association entre I'environnement
psychosocial et organisationnel et le risque de maladies cardiovasculaires.[156-158] Cela regroupe les
maladies coronariennes,[159, 160] [linfarctus du myocarde,[161] ou encore les cardiopathies
ischémiques.[162-164] Une concordance dans les résultats est surtout retrouvée chez les hommes. En
revanche, chez les femmes, certains de ces résultats sont peu ou ne sont pas soutenus. Par exemple
deux études chez les infirmiéres de la Nurses’ Health Study, une des plus grandes cohortes
professionnelles majoritairement féminine, ne parviennent pas a conclure sur l'existence d'un effet

d’'une forte tension au travail sur l'incidence des maladies coronariennes a 4 ans.[20, 165]

Lorsque 'on s'intéresse plus précisément aux facteurs de risque des maladies cardiovasculaires, en
particulier a I'hypertension, il semble difficile de dresser des conclusions chez les femmes. En effet,
plusieurs études longitudinales se contredisent dans leurs résultats chez les travailleuses concernant
les effets de I'exposition a des stresseurs de I'environnement de travail sur la pression artérielle, [166-
168] et sur le risque d’hypertension artérielle (HTA).[158, 169] Chez les infirmiéres, plusieurs études ont
étudie les effets d’'un environnement psychosocial défavorable sur la pression artérielle. Ces études
portaient sur des mesures ambulatoires de pression artérielle (MAPA), effectuées principalement sur
une journée. Ces études étaient basées sur un design transversal, et de ce fait, elles ne renseignaient

que des changements aigus de pression artérielle. Seule la moitié d’entre elles soutenait I'association
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entre une forte tension au travail et une pression artérielle élevee. Plus récemment, les données
transversales de la cohorte ORSOSA ont été utilisées pour montrer une association entre certaines
contraintes psychosociales et organisationnelles de I'environnement de travail (CPO) et la pression
artérielle des soignantes a I'hopital. Aucune conclusion sur les liens causaux ne peut néanmoins étre

dressée de fagon rigoureuse a partir des résultats de cette étude compte tenu de son design.[108]

Dans ce travail, présenté en détail dans l'article ci-apres, nous avons utilisé les données longitudinales
de I'étude frangaise d'ORSOSA francaise incluant initialement 3713 soignantes. Nous avons supposé
que les caractéristiques de travail pouvaient étre classées dans trois catégories: les CPO ; le travail
physique, y compris l'effort physique et les expositions liées a l'activité de travail; la perception
individuelle de I'environnement de travail. Notre but était de tester, chez les infirmieres (IDE) et les
aides-soignantes (AS) normotendues, les relations longitudinales liant l'incidence de 'HTA & 2 ans a
ces aspects de leur environnement de travail indépendamment de la pression artérielle initiale et de
certains facteurs de risques connus des maladies cardiovasculaires. Pour capturer au mieux
I'environnement de travail, nous avons utilisé un outil développé spécifiquement pour évaluer des CPO
au niveau dunité fonctionnelle (UF). Au niveau individuel, nous avons utilisé un questionnaire
d’évaluation des taches de travail spécifiques aux soins : les contraintes de manipulations directes et
indirectes du patient, les contraintes gestuelles et posturales, la perception individuelle de

I'environnement de travail.

A - 2. Principaux résultats

Chez les infirmiéres et les aides-soignantes, le risque d'HTA était directement affecté par
I'environnement psychosocial et organisationnel de travail au niveau de I'UF indépendamment des
caractéristiques physiques du travail au niveau individuel et d'autres facteurs de risque connus de
I'HTA : I'age, l'indice de masse corporelle et la pression artérielle initiale. Nous avons montré que plus
les contraintes liées a un manque d'effectif au niveau de I'UF étaient élevées plus le risque de
développer une HTA ['était également. En outre, dans cette étude nous avons montré un effet
protecteur d'un manque de soutien du cadre au niveau de I'UF sur le risque d’'HTA. Au niveau

individuel, nous avons montré que I'exposition a forte une difficulté physique du travail avait un effet
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direct sur le risque d’'HTA a la limite de la significativité statistique (rapport de cote [Intervalle de
confiance a 95%] = 1.698 [0.938 ; 3.073]).

Nous montrons ainsi que I'environnement psychosocial et organisationnel de travail au niveau de 'UF
peut affecter le risque d’'HTA chez les soignantes de fagon directe et indépendante des facteurs de
risque classiques de 'HTA (age et Indice de masse corporelle) et de la pression artérielle initiale. Cela
suggere la possibilité d'une prévention primaire des CPO, directement au niveau de I'UF.

Ce travail est décrit en détail dans un article présenté ci-aprés, a la section « B» de ce chapitre :
“Psychosocial and organisational work factors and incidence of arterial hypertension among female
healthcare workers: results of the ORSOSA cohort.”8

6 Article soumis a la revue Journal of hypertension: Lamy S, de Gaudemaris R, Lepage B, Sobaszek A, Caroly S, Kelly-Irving
M, Lang T. “Psychosocial and organisational work factors and incidence of arterial hypertension among female healthcare
workers: results of the ORSOSA cohort.”
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B - Article “Psychosocial and organisational work factors and

incidence of arterial hypertension among female healthcare
workers: results of the ORSOSA cohort “

B - 1. Introduction

There are well established relationships between the psychosocial and organizational work environment
and cardiovascular diseases (CVD),(Belkic, Landsbergis et al. 2004; Radi, Lang et al. 2005; Byrne and
Espnes 2008) including coronary heart disease (CHD),(Kivimaki, Virtanen et al. 2006; Kiviméki, Nyberg
et al. 2012) myocardial infarction (MI) and ischemic heart diseases (IHD).(Eller, Netterstrom et al. 2009;
Allesge, Hundrup et al. 2010; Hwang and Hong 2012) Taken broadly, evidence supports a link between
a high risk of CvD and an unfavourable psychosocial environment, including job strain, high
psychological demand, low control, low social support, and high effort-reward imbalance. However,
among women, some of the relationships between psychosocial and organisational work environment
and workers’ cardiovascular health are weakly supported or unsupported.(Niedhammer, Goldberg et al.
1998; Lee, Colditz et al. 2002; Kivimaki, Virtanen et al. 2006; Kuper, Adami et al. 2006; Ohlin, Berglund
et al. 2007; Eller, Netterstrom et al. 2009) For instance, two studies based on data from the Nurses’
Health Study, one of the largest studies among women, have tested the relationships between coronary
heart disease and unfavourable psychosocial environment among workers with no history of cancer or
CVD. Both of them failed to show long-term effects of perceived job strain, i.e., high job demand and low
control, and job insecurity on 4-year incidence coronary heart diseases.(Lee, Colditz et al. 2002; Lee,
Colditz et al. 2004)

Regarding cardiovascular risk factors, several longitudinal studies gave inconsistent results concerning
the adverse effect of occupational stress exposure on female workers’ blood pressure (BP),(Guimont,
Brisson et al. 2006; Ohlin, Berglund et al. 2007; Gilbert-Ouimet, Brisson et al. 2012) and high blood
pressure (HBP).(Niedhammer, Goldberg et al. 1998; Radi, Lang et al. 2005) These studies used
different methods for assessing exposure to the psychosocial and organisational work environment, as
well as for assessing health outcomes; thus it is difficult to draw conclusions. Among nurses, cross-

sectional studies have explored the effect of an unfavourable psychosocial and organisational work
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environment on BP and HBP. (Theorell, Ahlberghulten et al. 1993; Goldstein, Shapiro et al. 1999;
Brown, James et al. 2003; Riese, Van Doomen et al. 2004). These studies only focused on acute BP
events assessed by ambulatory measurements of blood pressure (AMBP). The majority of these studies
focused on the demand control model and gave inconsistent results. They showed an association
between job strain and an elevation in BP in only half of them. More recently, a cross-sectional study
using the Nursing Work Index — Extended Organization (NWI-EO), a tool specifically developed for
nurses in hospitals linked some psychosocial and organisational work factors (POWFs) to BP based on
data from the ORSOSA cohort. BP measures were done at the workplace on two occasions.(de
Gaudemaris, Levant et al. 2011) No conclusion could be drawn concerning causality because of the
transversal design of this study. In addition, this study did not explore POWFs at the work unit level.

Globally, we assumed that work descriptions could be arranged in three categories: POWFs; physical
work factors, including physical exertion and exposure related to the work activity; and lastly, individual
perception of the work environment. In the present study, we used data from the longitudinal French
ORSOSA study, which included 3713 female workers at baseline. First, we aimed to test the
independent longitudinal relationships linking the 2-year incidence of HBP among baseline
normotensive female hospital registered nurses (RNs) and nursing assistants (NAs) to these aspects of
their work environment after adjusting for baseline BP measurements and known individual predictors of
CVD. In order to best capture the work environment, we used questionnaires specific to hospital
workers for assessing POWFs at the work unit level, as well as specific work tasks, i.e., constraints

related to patient handling activity and constraints related to gesture and posture at work.

B - 2. Methods

B - 2. 1. Population and Study design

The ORSOSA study is a national, longitudinal, multicentre study among seven French teaching
hospitals, which volunteered to participate (Trichard, Vignaud et al. 2009; Bonneterre, Ehlinger et al.
2011). Work units with at least 20 nurses (RNs or NAs), and that were not scheduled for closure in the
following two years, were eligible. From these, 210 work units representative of hospital structure and
management considerations were randomly selected after stratification by the three specialty areas:
1/medicine, including geriatric, psychiatric and paediatric units; 2/emergency or intensive care unit
(ICU); and 3/surgery. All nurses in the selected work units were then invited to participate if they worked
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at least halftime in the hospital. A maximum of 20 NAs and RNs were included per unit, on a random
basis, representing a total of 4169 RNs and NAs. Data on the work environment and workers’ health
were collected in 2006 and 2008. The ORSOSA study was approved by the ethics committee of the Lille
CHRU (Centre Hospitalier Régional Universitaire). All the participants gave their written consent. In this
study, we focused on the 2226 female RNs and NAs who were normotensive and untreated for
hypertension at baseline, and who did not change work unit or position during the follow-up.
Furthermore, women with missing data on the work environment (n=132) were excluded. In addition,
small work units, i.e., with less than 2 RNs and 2 NAs (representing 207 workers), were not included in
analyses. In the end, there were 1887 analysable questionnaires from 167 work units: 1091 RNs and
796 NAs.

B - 2. 2. Data collection and variables

Hypertension definition

BP was measured after 5, 6 and 7 minutes of seated rest, using a validated automated device (OMRON
M7; OMRON Corp., Kyoto, Japan).(Coleman, Steel et al. 2008) The three readings were averaged to
determine BP. In this study hypertension status was coded as binary variable. Workers were considered
hypertensive if, in 2008, they declared they were taking any antihypertensive medication or if they had,
at both the clinical exam and the control visit one month later, mean BP measures higher than 140

mmHg for systolic BP or 90 mmHg for diastolic BP.

The psychosocial and organisational work factors

We used the French validated 22-item Nursing Work Index - Extended Organization (NWI-
EO),(Bonneterre, Ehlinger et al. 2011) which is an extended version of the widely used NWI-R (Nursing
Work Index-Revised).(Aiken and Patrician 2000) Two versions of the NWI-EO exist: one for RNs and
one for NAs. Each item is evaluated on a 4-point Likert scale. Items are distributed among eight
dimensions: 1/ support from nursing management staff, 2/ staff adequacy, 3/ information exchange
regarding patient care encouraged by the organisation, 4/ interruption frequency during nursing tasks, 5/
relationships with hierarchical superiors within the healthcare team, i.e., the physician (for RNs) or the
nurses (for NAs), 6/ shared work values among members in the unit, 7/ support from administrative
staff, 8/ the ability to take holidays or paid leave (e.g., when RNs or NAs have to come back to work

during their days of rest). As work units form relatively homogeneous groups which have their own
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resources, supervisors and objectives, the NWI-EO dimensions for which the inter-rater reliability
(ICC(1, k)) was sufficiently high (=0.60)(Lake 2006) were aggregated at the work unit level by averaging
workers’ scores of the same work unit. The scores obtained for each work unit level vary between 0 and
15. A high score means a high level of constraint for the dimension. Six of the NWI-EO dimensions
matched the ICC(1, k) condition for the RNs (dimensions 1, 2, 3, 4, 5 and 8) and five did for the NAs
(dimensions 1, 2, 3, 5 and 8) (data not shown). Aggregated measures were calculated separately for
RNs and NAs from the scores in 2006.

Physical constraints at work

The 15-point Borg scale of perceived physical exertion was used for assessing the perceived exertion
during a typical working day according to the main tasks (walking, running upstairs, patient handling
activities, etc.).(Borg 1970; Chen, Fan et al. 2002; Halson and Jeukendrup 2004) The score on the Borg
scale in 2006 was used as a binary variable according to the median value (higher versus lower
(reference)). Physical work constraints were assessed in 2006 by a self-administered questionnaire
created by the French Musculoskeletal Disorders Surveillance Program: Pays de la Loire network.(Ha,
Roquelaure et al. 2009) The questionnaire accounted for four dimensions: 1/ Number of handling
activities per day related to direct patient handling activities; 2/ Number of handling activities per day
related to indirect patient handling activities; 3/ Gesture and posture description in a typical work day
with duration information; 4/ Report on material support and any help received from coworkers during
handling tasks. The questionnaire is available online at http://www.orsosa.fr. The first three dimensions
were coded as binary variables, and workers were coded as exposed if, for each dimension, the number
of constraints they were exposed to was higher than the number of constraints they were not exposed
to. For the fourth dimension, material support and coworker support were treated separately as binary
variables for which the “High support” category corresponded to “reports support more often than its
absence”. The other case corresponded to the “low support” category.

Effort-reward imbalance (ERI)

We used the French version of the 23 Likert-scaled items standardized in Siegrist's ERI
questionnaire.(Niedhammer, Siegrist et al. 2000; Siegrist, Starke et al. 2004) Effort comprised six items
referring to the demanding aspects of the work environment, but we excluded the item concerning

physical demand to avoid colinearity with the physical exertion variable. Reward comprised 11 items
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that encompassed three themes classically labelled “esteem” (five items), “job promotion and salary”
(four items), and “job security” (two items). The ERI ratios were computed using the formula ERI =
(11/5) « (efforts/rewards), where 11/5 serves as a correction factor for an unequal number of items in the
numerator and denominator. Thus, ERI ratio varies between 1/5 and 5. A value > 1 indicates an
imbalance with relatively high effort and relatively low rewards and a value < 1 indicates a favourable
condition, that is, an imbalance with relatively low effort and relatively high rewards. In this study, we
used a binary variable for the ERI ratios in 2006 (ERI>1 versus ERI<1 (reference)). The short version of
the overcommitment scale was used to measure the workers’ inability to withdraw from work obligations
and develop a more distant attitude toward job requirements (six items). Overcommitment in 2006 was
used as a binary variable defined by the upper tercile of the distribution among the total female
sample.(Siegrist, Starke et al. 2004)

Confounding factors

Models were adjusted for age, body mass index, mean systolic and diastolic BP, occupation (RNSs,
NAs), speciality of the work unit, work time and work schedule in 2006, even if they had no significant
effect on HBP. We adjusted our models for work schedule because studies suggested that shift work is
associated with several health issues among workers.(Muecke 2005; Vyas, Garg et al. 2012) More
specifically, an intervention in shift scheduling among 4 hospitals’ wards showed 6-month improvements
in biomarkers for CVD after the implementation of ergonomic shift scheduling.(Boggild and Jeppesen
2001) Workers' age, BMI and BP were included in models as known risk factors of CVD.(Forman,
Stampfer et al. 2009; Engberding and Wenger 2012) Additionally, tobacco use (yes, no), alcohol
consumption (less than 1 glass a day, at least 1 glass a day) and physical activity (less than 1 hour a
week, at least 1 hour a week) were studied as lifestyle.(Forman, Stampfer et al. 2009)

B - 2. 3. Data analyses

We first defined three groups of variables according to their nature: POWFs (block 1), physical
constraints at work (block 2), ERI and overcommitment (block 3). Bivariate analyses were run to test
lifestyle factors. Then we built 6 multivariate models, all adjusted for profession, work unit specialty,
work schedule and work time. First, a model was adjusted for common known factors related to CVD
(Modell). Second, this model was adjusted either for the psychosocial and organisational work

environment (Model 2), the physical work environment (Model 3) or the individual perceived work
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environment (Model 4). Then Model 2 was additionally adjusted for the physical work environment
(Model 5), and lastly for the perceived work environment (Model 6). Models 5 and 6 were built in order
to test the independent effects of POWFs, physical work constraints, ERI and overcommitment on
workers’ hypertension status in 2008 after accounting for baseline worker BP, confounding factors, and
all the other factors. All analyses were performed using STATA version 11.2 with the “bootstrap”, “logit”,
and “xtmelogit” procedures. We tested the statistical significance of both random effects and fixed
effects for the hospital and the work unit level by comparing nested models with log-likelihood ratio
tests. Interactions were tested in the final models. The statistical significance level was set at 0.05.

Odds ratios with 95% confidence interval (OR [Cl 95%]) are presented for each model.

B - 3. Results

The inclusion rate was 84.8% (N=1887) of the 2226 eligible workers for the study: 1091 RNs (82.1% of
the 1328 eligible RNs) and 796 NAs (88.6% of the 898 eligible NAs). In 2008, 38 RNs and 39 NAs
became hypertensive, out of which 23 RNs and 16 NAs were treated for hypertension. No baseline
differences were found for age, BMI, mean BP, and work environment description between included
workers and those who were eligible but not included in analyses. However, compared to included
workers, the excluded ones presented a higher proportion of RNs (84% versus 58%, p<0.001), ICU
work units (48% versus 34%, p<0.001), and shift work (67% versus 47%, p<0.001). (Data not shown)
Included workers’ baseline information and bivariate associations are presented in Table 1 for variables

systematically included in models, and in Table 2 for lifestyle variables.

Table 3 shows that hypertension status in 2008 was independently predicted by age, BMI and high BP
at baseline (Model 1). Lifestyle variables (tobacco use, alcohol consumption, physical activity) were not
adjusted for in models, as they were not associated with the outcome in preliminary bivariate analyses.
Results indicate a stronger effect for diastolic BP than for systolic BP. We also showed a dose-effect
relationship between HBP in 2008 and BMI, with a higher predictive effect for obesity than for being
overweight. Table 4 showed HBP in 2008 was associated with work unit level factors: understaffing
predicted HBP, whereas a lack of support from senior nurses protected against HBP (Model 2). At the
individual level, HBP was predicted by high physical exertion (Model 3). The association between a high
ERI and HBP was close to being statistically significant (Model 4). No effect was found for

overcommitment. No interaction between ERI and overcommitment was found in Model 4..
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Table 1 (Article 3) - Baseline workers’ characteristics and bivariate association (OR [Cl 95%])

Bivariate association with % of HBP
Mean£SD or N (%) arterial hypertension among
(OR [CI 95%)]) workers
Profession RNs 1091 58% ref 3.5%
NAs 796 42% 1.428 [0.904 ;2.253] 4.9%
_ ICU 647 34% ref 2.6%
Work unit Medicine 633 34% 1771 [0.963;3.256] 4.6%
specialty
Surgery 610 32% 1975 [1.081; 3.606] 5.1%
Days only 1009 53% ref 4.6%
Work schedule bt or alternate dayfnight 878 47% 0766 [0.481:1219] 35%
Work time Part-time 440  23% ref 5.2%
Full-time 1447  T71% 0.703 [0.426; 1.159] 3.7%
Age <37 905 48% ref 1.2%
=37 (median) 982 52% 5.856 [3.073;11.160] 6.7%
Normal: BMI<25 1475  78% ref 2.8%
Body mass Overweight: 25 <BMI<30 299 16% 2710 [1.592;4.611] 7.4%
index (kg/m?) )
Obesity: BMI=30 113 6% 4.435 [2.306;8.533] 11.5%
Baseline mean  Systolic 110.3 +10.8 1.107 [1.083;1.131]
BP (mmHg) Diastolic 738 8.1 1191 [1.148; 1.236]
L-low support from nursing 659 +217 0906 [0.812;1.011]
management staff
2-low staff adequacy 8.93 £249 1.195 [1.084;1.318]
Psychosocial & 3-p00r_excha_nge of information 709 +1.38 1088 [0.922:1.284]
Organisational regarding patient care
Work Factors 5-poor relationships with
hierarchical superiors within 551 +1.54 1.099 [0.946; 1.275]
the health care team
8-i_nabi|ity to take holidays or 742 +1.76 1029 [0.904: 1.170]
paid leave
Low direct handling constraints 1668  88% ref 4.1%
High direct handling 219 12% 1008 [0.496;2.051] 41%
constraints
Low indjrect handling 1794 95% ref 4.1%
constraints
High mdwect handling 93 5% 1060 [0.379 : 2.964] 4.3%
constraints
Physical work Low gesture/posture 1539  82% ref 3.8%
environment High gesture/posture 348 18% 1.368 [0.796 ; 2.350] 5.2%
Low physical exertion 782 41% ref 2.7%
High physical exertion 1105 59% 1.934 [1.161;3.222] 5.1%
Low material support 1104  52% ref 2.3%
High material support 783 48% 0.896 [0.561;1.430] 3.8%
Low coworker support 251 13% ref 3.2%
High coworker support 1636 87% 1.337 [0.635;2.816] 4.2%
ERI ratio <1 1747  93% ref 3.8%
Perceived work  ERl ratio >1 140 7% 2172 [1.119;4.214] 7.9%
environment Low overcommitment 1218  65% ref 3.9%
High overcommitment 669 35% 1.104 [0.690; 1.770] 4.3%
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In Table 5, after adjusting Model 2 for physical work factors (Model 5), the effect of physical exertion

became insignificant, although it remained close to being significant with a 95% CI = [0.988; 3.189]. No

change in Model 5 was observed when we adjusted it for Siegrist's model variables.(Model 6) The

effects of high physical exertion and high ERI remained close to significant. As the adjustment for

individual level variables, i.e., the physical work constraints and the perceived work environment, did not

attenuate the relationships between POWFs and HBP incidence, we may assume that POWFs affected

two-year incidence of HBP only through direct effects.

Table 2 (Article 3) - Workers' lifestyle at baseline and bivariate association with hypertension status in 2008

Bivariate association % of
. with arterial hypertensive
A ERIEZeI B b () hypertension workers
(OR [CI 95%)])

Alcohol (Lri?)Sthanlg'aSS/day 1866  99% ref 4.1%

CONSUMPHON A\ jeast 1 glass/day 21 1% 1178 [0.156 ; 8.890] 4.8%

Tobacco No (ref) 1322 70% ref 3.9%

consumption  Yes 565 30% 1.202 [0.742; 1.948] 4.6%

Lelsqre Less than 1hour/week 889 47% ref 4.2%
physical (ref)

activity At least 1 hours/week 998 53% 0.961 [0.609 ;1.518] 4.0%

Table 3 (Article 3) - Hypertensive status in 2008 in relation to age, body mass index and baseline
blood pressure. Multivariate model and adjusted odds ratios (n=1887).

Known risk factors related to cardiovascular diseases (block 0)

Model 1

Age OR [CI 95 %]
<37 ref

237 (median) 4,783 [2.448;9.347]
BMI

Normal: BMI<25 ref

Overweight: 25 <BMI<30 2.109 [1.222; 3.639]
Obesity: BMI=30 3.712 [1.899; 7.256]
Mean BP(mmHg)

Systolic (1 mmHg) 1.043 [1.009; 1.078]
Diastolic (1 mmHg) 1.120 [1.063;1.181]

Logistic regression models adjusted for profession, work unit specialty, work schedule and work time.

122



Table 4 (Article 3) - Hypertensive status in 2008 and work factors, analysed separately. Multivariate model,

adjusted odds ratios (n=1887)

Model 2

Model 3 Model 4

Mean BP (block 0) OR

[C1 95%]

OR

[C 95%] OR  [Cl 95%]

systolic 1.047

[1.011; 1.083]

1.040

[1.005;1.076]  1.039 [1.005; 1.075]

diastolic 1.119

[1.059: 1.182]

1.125

[1.066; 1.189]  1.124 [1.065; 1.186]

Psychosocial & Organisational Work
Factors (block 1)

1-low support from nursing
management staff

2-low staff adequacy

3-poor exchange of information
regarding patient care

5-poor relationships with
hierarchical superiors within the
health care team

8-inability to take holidays or
paid leave

0.792
1.204
1.113

1.042

1.004

[0.688; 0.912]
[1.062; 1.366]
[0.868; 1.427]

[0.875: 1.243]

[0.846: 1.192]

Physical work environment (block 2)

high direct patient handling
constraints (ref: low)

high indirect patient handling
constraints (ref: low)

high gesture/posture (ref: low)
high physical exertion (ref; low)
high material support (ref: low)
high coworker support (ref: low)

0.673

1.565

1.229
1.790
0.908
1.437

[0.295; 1.537]

[0.502; 4.882]

[0.663 : 2.277]
[1.015; 3.158]
[0.539; 1.530]
[0.639; 3.231]

Siegrist’s model (block 3)

ERI ratio >1 (ref: ERI ratio <1)
high overcommitment (ref: low)

2.176
0.960

[0.992; 4.769]
[0.567; 1.627]

Logistic regression models adjusted for age*, BMI*, profession, work unit specialty, work schedule and part time/full time, where *

denotes effects on arterial hypertension status similar to those presented in Table 2.

123



Table 5 (Article 3) - Hypertensive status in 2008 and work environment. Stepwise multivariate
model, adjusted odds ratios (n=1887)

Model 5 Model 6
Mean BP (block 0) OR  [CI95%] OR [CI95%]
systolic 1.046  [1.010; 1.084] 1.043 [1.006; 1.081]
diastolic 1.120  [1.058;1.185] 1.124 [1.062; 1.190]
Psychosocial & Organisational Work Factors
(block 1)
L-low support from nursing 0.778  [0.674; 0.898] 0.773 [0.668; 0.894]
management staff
2-low staff adequacy 1.195 [1.050; 1.360] 1.196 [1.050; 1.361]
3-poor exchange of information 1110 [0.865: 1.425] 1100 [0.855: 1.415]
regarding patient care
5-poor relationships with hierarchical
su%eriors within tr?e health care team 1028 {0.861; 1.229] 102210854, 1.223]
8-inability to take holidays or paid leave ~ 1.005  [0.845; 1.195] 0.998 [0.838;1.189]
Physical work environment (block 2)
?r'gfh g\;v‘;“ patient handiing constraints o gag 19 997 1 267] 0541 [0.230; 1.273]
high indirect patient handiing 1447 [0.456; 4.591] 1496 [0.472; 4.740]
constraints (ref: low)
high gesture/posture (ref: low) 1.011  [0.533;1.920] 0.982 [0.517; 1.866]
high physical exertion (ref; low) 1.775 [0.988; 3.189] 1.698 [0.938; 3.073]
high material support (ref: low) 0.887 [0.522; 1.509] 0.895 [0.525; 1.523]
high coworker support (ref: low) 1413 [0.615; 3.242] 1.403 [0.611; 3.222]
Siegrist’s model (block 3)
ERI ratio >1 (ref: ERI ratio <1) 1971 [0.867; 4.481]
high overcommitment (ref: low) 0.957 [0.553; 1.658]

Logistic regression models adjusted for age*, BMI*, profession, work unit specialty, work schedule and work time. Here “ *
“ designated variables not shown but with similar effects on hypertension status to those presented in Table 2.

In the multilevel models, no significant random effect on the hypertension status in 2008 for either the
hospitals or the work unit levels was found. However, we found a fixed effect for the work unit level that
became no longer significant once the NWI-EO variables were added into the model (data not shown).
Therefore we did not adjust our models for hospital or work unit level.
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B - 4. Discussion

An increase in one unit on the scale corresponding to a stronger understaffing condition at the work unit
level was associated with an increase of about 20% in the risk of being hypertensive. A protective
relationship was also observed between working in a work unit with a lack of support from the senior
nurse and the hypertension status two years after. At the individual level, a direct effect on HBP was
observed for reporting high physical exertion, which was on the borderline of statistical significance.
Both psychosocial and organisational work factors may thus have a predictive effect on the risk of
becoming hypertensive two years after the initial assessment and independently of individual work
factors and already known predictors of hypertension, i.e., age, BMI and baseline BP. In this study,
POWFs affected two-year incidence of HBP only through direct effects.

This study suffers from several limitations. First, a potential selection bias may be derived from the
exclusion of 339 eligible female workers from the 2,226 on whom this study focused. However, this is
lessened as comparisons of baseline characteristics showed no global differences between included
workers and excluded workers. Second, although our definition of hypertension allowed us to account
for controlled hypertension by treatment, it did not account for controlled hypertension by other anti-
hypertensive actions like physical activity or low sodium diet and thus we may have underestimated the
incidence of hypertension. It is thus likely that we also underestimated the work environment effects on
hypertension status two years after. These limitations are balanced by several strengths. First, there is
the longitudinal design of our study, including a large sample of female workers, of whom about 85%
(1887/2226) of the eligible workers were studied throughout the whole length of the study. In addition,
we used a method for assessing BP based on three measurements with one-month a control which
yielded a HBP definition based on measurements taken on two occasions.(Lang, de Gaudemaris et al.
2001; de Gaudemaris, Lang et al. 2002) We used both validated general and occupation-specific tools
for measuring the work environment. This study combined measurements of both work unit level and
individual-levels work environment characteristics. Last, this study focused on women, who are strongly
represented in care services — in most hospitals the majority of nurses are women (women represented
90% of the eligible sample in this study). Thus this study expands the relatively poor literature focused

on work-related health among women.

To our knowledge, among nurses, few studies have explored the effect of an unfavourable psychosocial

and organisational work environment on either nurses’ BP or HBP. Most of these studies focused on job
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strain and used ambulatory measurements of blood pressure (AMBP).(Theorell, Ahlberghulten et al.
1993; Goldstein, Shapiro et al. 1999; Brown, James et al. 2003; Riese, Van Doomen et al. 2004) In
1993, Theorell et al. showed that nurses reporting job strain had higher systolic BP during workhours
and diastolic BP at rest, but not during leisure time.(Theorell, Ahlberghulten et al. 1993) Additionally, in
1999, Goldstein et al. pointed out an elevation in systolic BP only on work days among nurses who
reported job strain; no elevation in BP was observed at night or during off days.(Goldstein, Shapiro et al.
1999) In the early 2000s, neither Brown et al. in their study among nurses and nurse’s aides in
Hawaii,(Brown, James et al. 2003) nor Riese et al. in their study among Dutch nurses,(Riese, Van
Doomen et al. 2004) found any association between job strain and BP. However, the latter found that
high job demand was associated with higher systolic BP at work and with higher diastolic pressure at
work only among nurses who reported high decision latitude. More recently, two studies, one in
Brazil,(Sfreddo, Fuchs et al. 2010) and the other in France,(de Gaudemaris, Levant et al. 2011)
explored other factors of the psychosocial and organisational work environment of nurses in relation to
HBP and BP. The first one tested the effect of shift work and found no association with HBP. The
second one found an association between an increase in systolic BP and poor relationships with
hierarchical superiors, i.e., doctors for nurses and nurses for nursing assistants, as assessed by the
Nursing Work Index-Extended Organisation (NWI-EQ), a tool specific to nurses.(Bonneterre, Ehlinger et
al. 2011) All of these studies on HBP and BP have a transversal design, and only one used a
questionnaire specific to nurses for assessing work environment. No conclusion about causal
relationships could be drawn from these studies. They focused on very short term associations between
work factors and cardiovascular health. Thus, these studies inform us about the effect of the work
environment on acute changes in BP but they do not yield information about the adverse effect of work

environment on chronic BP issues.

In the present longitudinal study, we explored contributions of POWFs to two-year incidence of HBP,
I.e., in the development of chronic changes in BP. We used the NWI-EQ questionnaire, a tool developed
specifically for hospital workers, and we identified two working conditions at the work unit level linked to
the two-year incidence of HBP. First, a lack of support from the senior nurse was found to be a protector
against HBP two years after the exposition. We assume that this counterintuitive relationship would
rather correspond to the fact that a lack of support could be associated with higher decision latitude
levels or to a higher social cohesion among coworkers. However, there was no possibility of testing

these hypotheses from the ORSOSA data, as we did not have validated measurements of either social
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support or decision latitude. Another possible explanation for this relationship may come from a
selection bias due to the focus on workers who were resilient enough to stay in the same position and
work unit during the follow-up. Second, we showed that work units with understaffing issues favoured a
higher two-year incidence of HBP among workers, which may be understood as indicating that such
working conditions may lead to a higher physical and psychological workload due to the lack of
workforce. We observed that the effect on the two-year incidence of HBP of reporting high physical
exertion is also in line with this interpretation at the individual level. In summary, our results supported
the hypothesis of a direct prospective effect of both physical and psychological workload on HBP
incidence independent of age, BMI and baseline BP. This supported the existing literature indicating a
link between work constraints and cardiovascular disease.(Kivimaki, Virtanen et al. 2006; Hwang and
Hong 2012; Kivimaki, Nyberg et al. 2012) The absence of indirect effects of POWFs on workers’ risk of
HBP may be explained by the time lag of 2 years, which is considered short in the field of CVD
research.(Lee, Colditz et al. 2002; Lee, Colditz et al. 2004) The absence of effect observed for ERI and
overcommitment was not supported by the previous studies linking ERI measures to CVD.(van Vegchel,
de Jonge et al. 2005) For example, a recent longitudinal study among white-collar workers showed that
repeated exposure to ERI>1 job situations was associated with an age-specific increase in mean BP

and three-year hypertension risk only among women.(Gilbert-Ouimet, Brisson et al. 2012)

B - 5. Conclusion

These results supported the causal implication of being exposed to some adverse psychosocial and
organisational work factors, such as understaffing in hypertension genesis, even after baseline BP
adjustment and models adjustment for well known CVD risk factors, i.e., age and body mass index.
Preventive workplace interventions that aim to reduce hypertension incidence among female hospital
RNs and NAs may be built by targeting the organisational work environment constraints we have
pointed out here.
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PARTIE IV - Discussion générale et

perspectives

Synthése des résultats

A travers I'étude des données de la cohorte multicentrique ORSOSA, regroupant initialement 3713
soignantes réparties dans 7 CHU en France, nous avons étudié I'effet des contraintes psychosociales et
organisationnelles de I'environnement de travail (CPO) sur la santé des soignantes, plus précisément
sur la fréquence des symptomes dépressifs et 'incidence de I'hypertension artérielle (HTA).

Notre objectif principal était d'étudier les relations longitudinales entre les CPO au niveau de l'unité
fonctionnelle (UF) et la santé des infirmieres (IDE) et des aides-soignantes (AS), afin d'identifier la
nature de ces relations, directe ou indirecte. Les relations indirectes correspondaient aux effets des
CPO sur la santé des soignantes qui étaient médiés soit par des contraintes de I'environnement
physique de travail (CEPT), y compris I'effort physique et les expositions lies a l'activité de travail, soit
par la perception individuelle de I'environnement de travail a travers les dimensions du modeéle de

Siegrist.

Notre objectif secondaire était de quantifier la part de I'effet total des CPO sur la santé des soignantes
qui correspondait a des effets directs et a des effets indirects. Nous avons formulé plusieurs hypotheses
sur les mécanismes reliant les CPO au niveau de I'UF a la santé des soignantes, basées sur le modele
d’organisation hiérarchique de I'environnement de travail proposé par McDonald et coll. en 2008.[111]
Ces hypotheses ont été testées a l'aide d'outils statistiques développés pour l'analyse de cas de

médiation simple et pour I'analyse des effets de contexte:
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Annexe 1 : Alpha de Cronbach et ICC(1, k) pour le NWI-EO

Tableau 3: Iltems, Alpha de Cronbach et ICC(Z, k) par profession pour les dimensions du NWI-EO sur
I'ensemble des soignantes présentant des données a l'inclusion (n=3642)

ICC (1, k)
. Alpha de
Nombre d’item IDE AS
Cronbach
(n=2203) (n=1439)
NWI-EO (items)
1 — soutien du cadre infirmier (3, 7, 12) 3 0.87 0.87 0.74
2 — adéquation des effectifs (6, 8) 2 0.89 0.85 0.81
3 — possibilité d’échanger des informations sur les soins 5 0.66 0.72 0.62

aux patients (5, 26, 27, 29, 30)
4 — interruptions dans les tches (18, 19, 20)

5 — relations avec la hiérarchie, médecins ou IDE, dans
I'équipe de soin (2, 11, 13)

3 0.75 0.70 0.52
3

6 — partage de valeurs communes (33, 34) 2 0.69 0.58 0.53
3
3

0.70 0.77 0.77

7 - soutien de I'administration (37, 38) 0.77 0.36 0.24
8 — respect des congés et des temps de repos (22, 23) 0.56 0.75 0.60
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Annexe 2 : Analyse en composantes principales et alpha de
Cronbach pour le questionnaire de contraintes de
I’environnement physique de travail

Tableau 4: Analyse en composantes principales avec rotation Varimax du questionnaire de contraintes de
I'environnement physique de travail mesuré a linclusion sur deux sous-échantillons S1 (n1=1818) et S2
(n2=1819) de soignantes ayant des données a l'inclusion.

Items composante 1 composante 2 composante 3 composante 4

Combien de fois par jours : S1 52 51 52 51 52 51 52
1/a Rehausser (lit ou fauteuil) | 0.451 | 0.468| -0.052 0.014 0.048 0.067 -0.038 0.012
1/b Transfert, translation (lit au fauteuil,...) 0.340 0.400 0.012 0.021 0.122 0.130 0.044 -0.048
1/c Retournement (prévention escarres, toilette ...) 0.473|| 0.514| 0.006 0.021 -0.016 -0.060 0.020 0.050
1/d Manutention des patients lourds
1/e Réfection des lits 0.422 0.405]| -0.072 -0.008 0.056 0.092 -0.008 0.066
1/f Pousser, tirer un chariot 0.095 0.030 0.001 -0.023 [0.453 0452 -0.076 0.073
1/g Pousser, tirer un lit ou un brancard 0.040 -0.028 0.018 -0.008 |0.586 0.616/ -0.079 -0.016
1/h Pousser, tirer un fauteuil 0.173 0.112 0.051 -0.008 |0.404 0.492| -0.105 -0.079

Durant une journée de typique travail

Vous faites habituellement des gestes répétitifs (2 a 4 fois

. o . 0.079 0.028 0.336 0.360 -0.023 -0.009 0.143 0.055
par minute la méme action)

2/a

2/b Vous travaillez en position debout
2/c Vous étes penché en avant ou sur le cdté réguligrement 0.014 -0.006 0.203 0.343 0.089 0.034 0314 0177
Vous devez maintenir une posture inconfortable (pendant

2/d . . -0.040 -0.067 0.352 0.441 0.060 0.050 0.225 -0.036
plusieurs minutes)

2/e Vous utilisez du matériel facilitant -0.034 -0.040 -0.041 0.239 -0.047 -0.105 | 0.608| 0.392

2/f Vous portez une charge qui pése + de 25 kg 0.289  0.169 0.158 0.317 -0.150 -0.058 0305 0.182

e Vous travaillez sur un sur écran d'ordinateur ou avec un 0333 -0375 -0077 0133 0473 0344 0387 0146

appareil binoculaire

Vous travaillez avec un ou deux bras écartés du corps ou
les bras en I'air

Vous devez tordre le poignet au cours d’un acte technique

2/h 0.019 0.036 (0562 0427 -0.054 -0.060 -0.056 -0.242

2/i . -0.042 -0.025 |0.564 0.443 0.033 0.023 -0.108 -0.200
ou de soins
3 Vous bénéficiez de I'aide de la part des collégues lors des 0181 0010 -0210 -0054 -0062 0008 0421 0798

manipulations
Pourcentage de variance total expliquée par la composante 16.69% 15.54% 12.37% 14.72% 10.62% 11.85% 8.33% 11.85%

Les bandes grisées correspondent aux deux items qui ont été exclus du fait de leur la pauvreté de leur

distribution.
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Annexe 3 : Analyse en composantes principales et Alpha de
Cronbach pour le questionnaire du déséquilibre effort-
récompense de Siegrist

Tableau 6: Analyse en composantes principales avec rotation Varimax des échelles d’efforts et de récompenses
du questionnaire de Siegrist mesuré a linclusion sur deux sous-échantillons S'1 et S'2 (n1=n2=1829) de
soignantes ayant des données a l'inclusion.
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Tableau 7 : Alpha de Cronbach pour les échelles d'efforts et de récompenses du questionnaire de Siegrist sur

I'ensemble des soignantes ayant des données a l'inclusion

Items alpha de Cronbach
par item par échelle
1 constamment presse par le temps 0.79
2 fréquemment interrompu 0.79
3 beaucoup de responsabilités 0.80 075
4 heures supplémentaires 0.80 '
5 efforts physiques 0.80
6 travail de plus en plus exigeant 0.79
7 respect des supérieurs 0.80
8 respect des collégues 0.81
9 soutien satisfaisant 0.80
10 traitement injuste 0.80
15 espect et estime 0.80
12 faibles perspectives de promotion 0.80 0.66
14 adequation entre profession et formation 0.81
16 perspectives de promotion satisfaisantes 0.80
17 salaire satisfaisant 0.81
11 changement indésirable 0.80
13 insécurité d'emploi 0.81
26 étre presse par le temps 0.80
27 penser au travail des le matin 0.79
32 arriver facilement & se décontracter 0.80
. ) 0.77
33 trop se sacrifier pour le travail 0.80
41 le travail trotte encore dans la téte au lit 0.80
46 remettre a plus tard empéche de dormir 0.80
total 0.81
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Lamy S, Caroly S, Sobaszek A, de Gaudemaris R, Lang T. Contraintes du travail liées
a I'hypertension artérielle des soignants hospitaliers en France. Rev Epidemiol
Sante Publique 2012;60, Supplement 2(0):S85.

S. Lamy?, S. Caroly P, A. Sobaszek ¢, R. de Gaudemaris ®, T. Lang?

a) Inserm UMR 1027, université Paul-Sabatier, Toulouse, France ; b) CNRS, UMR 5194, université
Joseph-Fourier, Grenoble, France ; ¢) Université Lille 2, CHRU de Lille, clinique de santé publique, Lille,

France

Introduction.— En France, I'association entre les facteurs organisationnels du travail (FOTS) et le
déclin de la santé cardiovasculaire des soignants a I'ndpital est encore peu étudiée. Notre objectif était
d’identifier les FOTs a I'échelle de I'unité fonctionnelle (UF) associés a 'hypertension artérielle (HTA)
incidente & deux ans, en tenant compte des facteurs individuels. Méthodes.— A partir de la cohorte
ORSOSA portant sur sept CHU, 1133 infirmiéres (IDE) et 825 aides soignantes (AS) dans 169 UFs et
normotendues ont été examinées en 2006 et revues en 2008. Les FOTs mesurés par le NWI-EO
agrégé au niveau des UFs, le déséquilibre effort-récompense de Siegrist (DER) et le surinvestissement
ont été mesurés en 2006. L'HTA incidente a été définie a partir des mesures de pression artérielle
systolique et diastolique et de la prise de traitement antihypertenseur en 2008. Des modeles
multiniveaux ont été utilises. Résultats.— Entre 2006 et 2008, 37 IDE et 41 AS étaient devenues
hypertendues. En plus des facteurs de risque classiques de I'HTA (age et surpoids), le FOT « avoir un
probleme d'effectif au niveau de 'UF » était un facteur de risque de I'HTA (OR [IC95 %] = 1,20 [1,06 ;
1,36]). Ni le DER ni le surinvestissement n’étaient associés a 'HTA. Discussion et conclusion.—
Dans cette étude de cohorte, les problémes organisationnels au travail li€s a un sous-effectif pour faire
face a la charge de travail apparaissaient liés a l'incidence de I'HTA. Ces résultats confirment la

possibilité d’'une prévention primaire de 'HTA par des interventions sur I'organisation du travail.
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Annexe 5 : Résumés acceptés ou soumis a un congres

Work organisation and incident shoulder pains within a cohort of
hospital workers: an epidemiologic and ergonomics discussion

Résumé accepté en communication orale au 8th International Scientific Conference on Prevention of
Work-Related Musculoskeletal Disorders PREMUS 2013 du 8 au 11 juillet 2013 & Busan, Corée du sud.

Sebastien LAMYY", Elsa LANEYRIEZ, Sandrine CAROLY3, Alexis D'ESCATHA¢*, Regis DE GAUDEMARISS, Thierry LANGE

LUMR1027 INSERM - University of Toulouse, sebastien.lamy@inserm.fr ; 2UMR5194 CNRS - University of Grenoble,
elsa.laneyrie@hotmail fr ; 3UMR5194 CNRS - University of Grenoble, scaroly@upmf-grenoble.fr ; 4UMR1018 INSERM -
University of Versaille Saint Quentin - AP-HP, alexis.descatha@inserm.fr ; 5UMR5525 CNRS - University of Grenoble,
rdegaudemaris@chu-grenoble.fr ; 8UMR1027 INSERM - University of Toulouse, thierry.lang@univ-tise3.fr

Corresponding author :sebastien.lamy@inserm.fr

INTRODUCTION: Psychosocial and Organisational Work Factors (POWFs) have been shown to be a
risk factor for the hospital workers' health (Jolivet et al., 2010 ; Bonneterre et al., 2011) including
Musculoskeletal disorders (MSD). PURPOSE:The aim of this study is to analyse the relationships
between shoulder pains and the work characteristics, at both the organisational and the individual
levels. According to Leclerc's model (Algava et al., 2011), we hypothesized that organisational factors
may lead to an increase in the physical workload that, in turn, may lead to an increase in the incidence
of MSD. METHODS: The originality of this study derived from a combination of both epidemiologic and
ergonomics approaches. From the French study "ORganisation des SOins et Sante des soignants”
(ORSOSA), data from 1801 female registered nurses (RNs) and nursing aides (NAs), who did not
suffered from any shoulder pain at baseline and stayed in the same work unit and position during the
follow-up, were analysed. The work characteristics and workers' health were assessed in 2006 and
2008 respectively. During about ten-day, ergonomics observations within a geriatric work unit have
completed data about RNs and NAs' work activities and tasks. RESULTS: Between 2006 and 2008, 312
workers reported incident shoulder pains. Epidemiologic analyses showed that understaffing may
generate both handling and posture constraints. The latter may lead to incident shoulder pains in 2008.
Ergonomics analyses of the work activity suggested that understaffing may threaten the possibility to
work in duo for handling heavy patients and for accomplishing hard care tasks. The load of the handling
tasks for one worker would thus be higher and it may be followed by a lower quality of cares and a
diminished availability for welcoming the patients’ families. In addition, understaffing within work units
did not allow workers to make as much breaks as they would need, which may increase tasks and time-
management problems. Such events chains may lead to an increase in the gesture and posture
constraints. CONCLUSIONS: These results suggested potential targets for global diagnosis and
prevention multilevel actions. At least a part of the incident shoulder pains among hospital workers could
be avoided by both reducing understaffing and improving the gesture and posture conditions.

Keyword: Musculoskeletal disorders, Work organisation, Handling, Work stress, Hospital
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Etude longitudinale des déterminants des départs de I’"hopital des
soighantes en CHU en France.

Résumé soumis au Congres ADELF-SFSP Santé Publique et Prévention du 17 au 19 octobre 2013 a
Bordeaux, France

S Lamy, Université Paul Sabatier — Inserm UMR 1027, Toulouse, F-31062, France ; S Caroly, Université Joseph Fourier -
CNRS, UMR 5194, Grenoble, F-38040, France; A Sobaszek, Université Lille 2 - CHRU Lille, Clinique de Santé Publique,
Médecine du Travail et Pathologies Professionnelles, Lille, F-59037, France ;R De Gaudemaris, Université Joseph Fourier -
CNRS, UMR 5525, Grenoble, F-38706, France ; T Lang, Université Paul Sabatier — Inserm UMR 1027, Toulouse, F-31062,
France

Introduction : A I'hdpital, I'association entre les contraintes psychosociales et organisationnelles du
travail (CPO), l'insatisfaction des soignants et le départ de la profession est établie. Nous avons déja
montré, & l'aide d'un outil spécifique au milieu de soin, le Nursing Work Index-Extended Organization
(NWI-EQ), que certaines CPO un niveau de I'unité fonctionnelle étaient significativement associées aux
symptdmes dépressifs et a I'hypertension artérielle incidentes chez les soignants. Objectif : Notre
objectif est de tester si les CPO au niveau de I'Unité Fonctionnelle (UF) sont associées aux départs,
définifs ou temporaires, du CHU dans l'année suivante en raison d'insatisfaction au travail, aprés
ajustement sur les caractéristiques du travail au niveau individuel. Méthodes : A partir de la cohorte
ORSOSA portant sur 7 CHU, 1866 infirmieres (IDE) et 1341 aides soignantes (AS) dans 191 UFs ont
été questionnées en 2006 sur leurs environnements de travail : au niveau de I'UF avec le NWI-EO et au
niveau individuel avec le questionnaire de Siegrist. Les départs du CHU, temporaires ou définitifs, et
leurs raisons ont été identifiés a partir des fiches de suivi intermédiaire remplies par les soignantes en
2007. Résultats : La prévalence des départs du CHU en 2007 était de 3.1%. Apres ajustement sur les
efforts et les récompenses percues par les travailleurs ainsi que sur le surinvestissement, les difficultés
d’échanges d'informations sur les soins posees par I'organisation du travail (p-value<0.001) étaient, au
niveau de I'UF, un prédicteur du départ du CHU dans I'année suivante chez les soignantes (AS et IDE).
Discussion : Dans cette étude de longitudinale, nous montrons une association entre I'environnement
de I'UF et le départ du CHU dans I'année suivante. Le NWI-EO qui a déja permis d'identifier des
contraintes associées aux symptdmes dépressifs et a I'hypertension artérielle incidente chez les
soignants, présente un intérét pour des interventions de prévention primaire des départs du CHU.

Mots clés : hopital; santé au travail; départ prémature; étude longitudinale; contraintes psychosociales;

organisation du travail
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Annexe 6 : questionnaires utilisés

Questionnaire NWI-EO

Au sein de I'UF dans laquelle je travaille actuellement...*

Fortement
d'accord

D’accord

En
désaccord

Fortement en
désaccord

2. Les médecins et les infirmier(e)s ont de bonnes relations de travail

3. Le cadre infirmier apporte son soutien aux infirmier(e)s

5. Je dispose d'assez de temps et d'occasions pour discuter des
problémes de soins des patients avec les autres infirmier(e)s

6. Il y a suffisamment d'infirmier(e)s dans I'équipe pour garantir aux
patients une bonne qualité des soins.

7. Le cadre infirmier est un bon chef d’équipe, un bon manager

8. Le personnel est en nombre suffisant pour faire le travail

11. Il 'y a beaucoup de travail d'équipe (coordination) entre les
infirmier(e)s et les médecins

12. Le cadre infirmier apporte son soutien aux infirmier(e)s lors des prises
de décision, méme en cas de conflit avec un médecin

13. 1l y a des moments ou les infirmier(e)s et les médecins travaillent
ensemble

18. Je suis souvent interrompu(e) au cours des taches que jaccomplis
(sonnette, téléphone, demande d'aide, nouvelle tache a faire...)

19. Il y a freqguemment des incidents qui viennent déranger la réalisation
de mon travail

20. Les taches annexes que j'ai a faire génent mon travail de soignant

22. Il'y a rarement des rappels sur vacances ou RTT

23. Il n'y a pas de difficulté a choisir des jours de vacances ou RTT

26. Il y a suffisamment de temps de chevauchement pour assurer les
transmissions lors de la reléve

27. Iy a suffisamment de temps pour organiser le travail en équipe

29. I est possible de discuter en équipe des difficultés d'ordre
psychologique rencontrées dans ma relation de soins avec les malades

30. Je suis consulté(e) lors de I'élaboration du projet de service

33. L'équipe partage les mémes valeurs éthiques

34. L'équipe partage le méme sens de I'excellence du travail

37. L'administration a conscience des difficultés actuelles d'exercice du
métier

38. L'administration se donne les moyens d’améliorer la situation des
soignants

*Le numéro des items correspond au numéro de I'item dans la liste initiale prévue pour la construction

du NWI-EO a partir du NWI-R et du résultat des groupes de travail.
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Questionnaire Siegrist

Au sein de I'UF dans laquelle je travaille actuellement...

1. Je suis constamment pressé(e) par le temps a cause d'une forte charge de travail
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis tres perturbé(e)

HiNININIn

2. Je suis fréquemment interrompu(e) et dérangé(e) dans mon travail
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis trés perturbé(e)

3. J'ai beaucoup de responsabilités & mon travail
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)

D'accord, et je suis perturbé(e)

D'accord, et je suis trés perturbé(e)

OooonD fJoooo

4. Je suis souvent contraint(e) a faire des heures supplémentaires
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis tres perturbé(e)

5. Mon travail exige des efforts physiques
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis trés perturbé(e)

OO00on poooo

6. Au cours des derniéres années, mon travail est devenu de plus en plus exigeant
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis tres perturbé(e)

HiNINInIn
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7. Je recois le respect que je mérite de mes supérieurs
D'accord

Pas d'accord, et je ne suis pas du tout perturbé(e)

Pas d'accord, et je suis un peu perturbé(e)

Pas d'accord, et je suis perturbé(e)

Pas d'accord, et je suis tres perturbé(e)

8. Je recois le respect que je mérite de mes collégues
D'accord

Pas d'accord, et je ne suis pas du tout perturbé(e)
Pas d'accord, et je suis un peu perturbé(e)

Pas d'accord, et je suis perturbé(e)

Pas d'accord, et je suis tres perturbé(e)

o000 poooo

9. Au travail, je bénéficie d'un soutien satisfaisant dans les situations difficiles
D'accord

Pas d'accord, et je ne suis pas du tout perturbé(e)
Pas d'accord, et je suis un peu perturbé(e)

Pas d'accord, et je suis perturbé(e)

Pas d'accord, et je suis tres perturbé(e)

10. On me traite injustement & mon travail
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis trés perturbé(e)

OOoon poooo

11. Je suis en train de vivre ou je m'attends & vivre un changement indésirable dans ma situation de travail
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis trés perturbé(e)

12. Mes perspectives de promotion sont faibles
Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis tres perturbé(e)

13. Ma sécurité d’emploi est menacée

Pas d'accord

D'accord, et je ne suis pas du tout perturbé(e)
D'accord, et je suis un peu perturbé(e)
D'accord, et je suis perturbé(e)

D'accord, et je suis trés perturbé(e)

o000 fJoddd pgoood
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14. Ma position professionnelle actuelle correspond bien a ma formation
D'accord

Pas d'accord, et je ne suis pas du tout perturbé(e)
Pas d'accord, et je suis un peu perturbé(e)

Pas d'accord, et je suis perturbé(e)

Pas d'accord, et je suis tres perturbé(e)

HiEnnn

15. Vu tous mes efforts, je recois le respect et I'estime que je mérite & mon travail
D'accord

Pas d'accord, et je ne suis pas du tout perturbé(e)
Pas d'accord, et je suis un peu perturbé(e)

Pas d'accord, et je suis perturbé(e)

Pas d'accord, et je suis tres perturbé(e)

ooon

16. Vu tous mes efforts, mes perspectives de promotion sont satisfaisantes
D'accord

Pas d'accord, et je ne suis pas du tout perturbé(e)
Pas d'accord, et je suis un peu perturbé(e)

Pas d'accord, et je suis perturbé(e)

Pas d'accord, et je suis tres perturbé(e)

17. Vu tous mes efforts, mon salaire est satisfaisant
D'accord

Pas d'accord, et je ne suis pas du tout perturbé(e)
Pas d'accord, et je suis un peu perturbé(e)

Pas d'accord, et je suis perturbé(e)

Pas d'accord, et je suis tres perturbé(e)

o000 poooo

Pas du tout Pas , Tout a fait
D’accord

Au sein de I'UF dans laquelle je travaille actuellement... d'accord d'accord d'accord

26. Au travail, il marrive fréquemment d'étre pressé(e) par le temps

27. Je commence a penser a des problémes au travail des que je me
léve le matin

32. Quand je rentre a la maison, jarrive facilement a me décontracter et
a oublier toute ce qui concerne mon travail

33. Mes proches disent que je me sacrifie trop pour mon travail

41. Le travail me trotte encore dans la téte quand je vais au lit

46. Quand je remets a plus tard quelque chose que je devrais faire le
jour méme, j'ai du mal & dormir le soir

Questionnaire CES-D

Pour répondre, mettez une croix dans la case correspondant a la fréquence : Jamais, trés rarement (moins d'un jour) ; A

I'occasion (1 a 2 jours) ; Assez souvent (3 a 4 jours) ; Fréqguemment, tout le temps (5 & 7 jours)
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Durant la semaine écoulée, a quelle fréquence avez-vous ressentie :

Jamais
Trés
rarement

A
['occasion

Assez
souvent

Fréquemment
Tout le temps

21. J'ai été contrarié(e) par des choses qui d'habitude ne me dérangent pas

22. Je n'ai pas eu envie de manger, j'ai manqué d'appétit

23. Jai eu l'impression que je ne pouvais pas sortir du cafard, méme avec
I'aide de ma famille et de mes amis

24. Jai eu le sentiment d'étre aussi bien gque les autres

25. J'ai eu du mal @ me concentrer sur ce que je faisais

26. Je me suis senti(e) déprimé(e)

27. J'ai eu l'impression que toute action me demandait un effort

28. J'ai été confiant(e) en l'avenir

29. J'ai pensé que ma vie était un échec

30. Je me suis senti(e) craintif(ve)

31. Mon sommeil n'a pas été bon

32. Jai été heureux(se)

33. J'ai parlé moins que d'habitude

34. Je me suis senti(e) seul(e)

35. Les autres ont été hostiles envers moi

36. Jai profité de la vie

37. J'ai eu des crises de larmes

38. Je me suis senti(e) triste

39. J'ai eu l'impression que les gens ne m'aimaient pas

40. J'ai manqué d'entrain
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Les contraintes physiques du travail

Echelle de Borg d’intensité physique du travail

Comment évaluez-vous l'intensité des efforts physiques de votre travail au cours d'une journée typigue de

travail ?

Entourez le_chiffre correspondant a votre choix sur I'échelle graduée de 6 a 20 ci-dessous, qui va de "pas

d'effort du tout" & "épuisant”

6 .. pas d'effort du tout
7 .. extrémement léger
8

9 .. trés léger

10

1 ... léger

12

13 ... un peu dur

14

15 ... dur

16

17 .. tres dur

18

19 .. extrémement dur
20 ... épuisant

Questionnaire de manutention, gestes et postures

1/ Au cours d'une journée typique de travail, combien de fois devez-vous effectuer une manutention de

malades ?

Nombre de fois par jour

1 a5 fois 6 a 10 fois

11 a 20 fois

Plus de 20 fois

Rehausser (lit ou fauteuil)

Transfert, translation (lit au fauteuil,...)

Retournement (toilette, prévention escarre)

Manutentionner des patients lourds (plus de 100 kilos)

Réfection des lits

Pousser, tirer un chariot

« [ (D | O |T |

Pousser, tirer un lit ou un brancard
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‘ h | Pousser, tirer un fauteuil

2/ Au cours d'une journée typigue de travail, comment sont vos postures ? Cochez les cases correspondantes

a votre situation habituelle

Moins de 2 De2a4

Jamais , .
heures par jour |heures par jour

Plus de 4 heures
par jour

a Vous faites habituellement des gestes répétitifs (2 a 4
fois par minute la méme action)

b [Vous travaillez debout

¢ |Vous étes penché en avant ou sur le cété régulierement

d Vous devez maintenir une posture inconfortable
(pendant plusieurs minutes)

e ous utilisez du matériel facilitant la manutention (lif
électrique, léve-malade, verticalisateur...)

f Vous portez une charge qui pése + de 25 kg

g [Mous devez travailler sur écran d'ordinateur ou un
appareil binoculaire

h ous travaillez avec un ou deux bras écartés du corps|
ou les bras en I'air

i Vous devez tordre le poignet au cours d'un acte
technique ou de soins

3/ Quand vous avez a manipuler, vous faites-vous aider par vos collégues de travail ?

non O quelque fois dans la journée O

quelque fois par semaine 4 a chaque fois tous les jours 4

Fiche clinique

Date (ex : 01/04/96)

Année naissance (ex : 1953) Sexe: H=1,F=2

Temps de travail en % équivalent temps plein (ex 100% ou 80%)

Ancienneté dans la profession (année)

Ancienneté au poste actuel (années)

Rythme de travalil
1 : horaires tournants, 2 : fixe de jour, 3 : fixe de nuit, 4 : autre
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Facteurs de risque

1. Avez vous déja fumé pendant au moins 3 mois consécutifs

1:0ui,2:non

Si OUI, fumez-vous actuellement

1:0ui,2:non
Si OUI : équivalents cigarettes/j actuels

5. Activité sportive

Nb d'heures/semaine ou zéro

6. Consommation d'alcool

Nb verres boissons alcoolisées/jour ou zéro

Mensurations

Taille (enm :ex 1,73

Poids (en Kg : ex - 81,5)

Pression artérielle 5°minute | 6° minute | 7° minute | Moyenne

Mesures Initiales PAS (mmHg) L L L L
PAD (mmHg) L Lo Lo Lo
Pouls (Cycles/mn)

Controle & 1 mois si PAS (mmHg) L L L L

PAS >140 ou PAD >90 PAD (mmHg) L L L L

Date contrle : Pouls (Cycles/mn)

1. Si vous avez de I'hypertension,

avez vous consulté au moins une fois un médecin au cours des 12 derniers

mois ? U Oui

2. Traitements régquliers

U2 Non

Prenez-vous un traitement
antihypertenseur ?

Une seule réponse possible

Prenez-vous un traitement
anxiolytique ou antidépresseur ?

Une seule réponse possible

Prenez-vous un traitement par
somnifere ?

Une seule réponse possible

) Non

O , Oui, moins de 3 semaines

. Oui, de 3 a 12 semaines
Q4 4, Oui, de 3 mois & 6 mois

U 5 Oui, plus de 6 mois

U 1Non

U, Oui, moins de 3 semaines
U 5 0ui, de 3a 12 semaines
U 4 Oui, de 3 mois & 6 mois
U 5 Oui, plus de 6 mois

U 1Non
O , Oui, moins de 3 semaines
O ;0ui, de 3 a 12 semaines
Q4 4, Oui, de 3 mois & 6 mois
U 5 Oui, plus de 6 mois
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Annexe 7 : Liste des publications et des communications

Conférence invitée

Lamy S, Lang T. De la recherche a la prévention de la pénibilité au travail, exemple et enjeux ; Colloque « Pénibilité et

travail : les avancées en 2013 », Toulouse, France

Colloques et congres

Communication orale :

S Lamy’, R De Gaudemaris, S Caroly, A Sobaszek, T Lang. Contraintes du travail liées a I'hypertension artérielle des
soignants hospitaliers en France ; Ve Congrés International d'Epidémiologie ADELF — EPITER : 12 au 14 septembre 2012,

Bruxelles, Belgique

S Lamy’, S Caroly, A Sobaszek, R De Gaudemaris, T Lang. Influence de l'environnement de travail a I'hdpital sur la
dépressivité des soignants : résultats de la cohorte francaise ORSOSA (ORganisation des SOins-SAnté). ; 3¢me colloque
thématique de 'ADELF : 15 et 16 mai 2012, Toulouse, France

Communication affichée :

Lamy S, Jolivet A, Ehlinger V, Caroly S, Balducci F, Sobaszek A, De Gaudemaris R, Lang T. Contraintes psychosociales et
organisationnelles (CPO) et dépressivité des infirmieres (IDE) et aides-soignantes (AS) des CHU en France : analyse de la
Cohorte ORSOSA ; Les journées de la prévention 2011 de I'INPES : 19 et 20 mai 2011, Paris, France

Résumés publiés

Lamy S, Jolivet A, Ehlinger V, Caroly S, Balducci F, Sobaszek A, De Gaudemaris R, Lang T. (2011). "psychosocial and
organizational work factors in healthcare setting and caregivers’ mental health: the ORSOSA cohort study.” American
Journal of Epidemiology 173: S123-S123.

Lamy S, Caroly S, Sobaszek A, de Gaudemaris R, Lang T (2012). "Contraintes du travail liées a I'hypertension artérielle des

soignants hospitaliers en France." Revue d'Epidémiologie et de Santé Publique 60, Supplement 2(0): S85.
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Articles publiés dans des revues a comité de lecture

Lang T, Lepage B, Schieber AC, Lamy S, Kelly-Irving M. Social determinants of cardiovascular diseases. Public Health
Reviews. 2011;33

Articles acceptés dans des revues a comité de lecture

Lamy S, de Gaudemaris R, Lepage B, Sobaszek A, Caroly S, Kelly-Irving M, Lang T. (2013). Organisational work factors and
mental health among hospital workers is mediated by perceived effort-reward imbalance. Result of a longitudinal study. J

Occ Environ Med.

Articles soumis dans des revues a comité de lecture

Lamy S, de Gaudemaris R, Lepage B, sobaszek A, Caroly S, Kelly-Irving M, Lang T. Which components of the effort-reward

imbalance influence female hospital workers’ mental health? Soumis a J. Occup. Organ. Psychol. 2013.

Lamy S, de Gaudemaris R, Lepage B, sobaszek A, Caroly S, Kelly-Irving M, Lang T. Psychosocial and organisational work
factors and incidence of arterial hypertension among female healthcare workers: results of the ORSOSA cohort. soumis a J.

Hypertens. 2013

Chapitres d’ouvrage publiés et sous presses

Amauger-Lattes MC, Marquié JC, Hélardot V., Mayére A., Bazet I., Roux A., Desbarats I., Reynes B., Lamy S., Barthe B.,
Esquirol Y. (2013). Regards pluridisciplinaires sur les transformations contemporaines du travail, la pénibilité et la santé au

travail. In F. Le Deist (Ed). Restructuration et santé au travail, Toulouse : Editions Octares.

Chapitres d’ouvrage sous presses

Lamy, S., Une approche épidémiologique du lien entre pénibilité au travail et santé: le cas des soignants a I'hopital, in
Pénibilité et la santé au travail: les conditions de I'effort soutenable, J. Marquié and M. Amauger-Lattes, Editors. (sous
presse), Octarés: Toulouse.
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Summary

The role of psychosocial and organisational work constraints on registered nurses’ and nursing
assistants’ health: longitudinal analysis of the data from 7 teaching hospitals in France

Introduction: Nurses and nursing assistants occupy a central position in the healthcare system institutions. Thus,
occupational health issues among healthcare workers are a major concern from a public health perspective. Implementation
of actions to improve working conditions in hospitals and also to prevent a weakening in the quality of care appears as a
priority. Current context is characterised by several challenges: the nursing shortage, the geographical repartition of nursing
workforce, an increased number of patients with chronic diseases and the general population aging. In the present study, we
focused on psychosocial and organisational work factors (POWFs) which have emerged with the recent changes in the work
organisation (e.g. increased use of flexible work schedule, costs control policies ...).

Aims: Firstly, we aimed to study the relationships between POWFs at the work unit level and registered nurses’ (RNs) and
nursing assistants’ (NAs) health in order to identify the nature of these relationships, direct or indirect, i.e. mediated through
individual factors. These encompass constraints related to the physical work environment, including physical exertion and
nursing tasks-related activities, and individual perception of the effort-reward imbalance (ERI) at work. Secondly, we aimed
to quantify the proportion of the total effect of POWFs on workers’ health that corresponded to direct and indirect effects.
Methods: We used the data of the ORSOSA cohort study including initially 3,713 female healthcare workers among 7
teaching hospitals. We studied the longitudinal relationships between POWFs in 2006 and workers’ health in 2008. POWFs
were measured at the work unit level by the le Nursing Work Index-Extended Organisation (NWI-EQ) and at the individual
level by the Siegrist’ ERI questionnaire. In addition a questionnaire developed by the Musculo-Skeletal Disorders (MSDs)
Pays de la Loire French group was used for measuring constraints related to the physical work environment. We started our
analyses with the level of depressive symptoms assessed by the Center for Epidemiologic Study-Depression scale (CES-D)
then we focused on the incidence of high blood pressure (HBP). HBP was based on the intake of any antihypertensive drug
and on values of blood pressure measurements (3 measures at 2 occasions) using the threshold 140/90mmHg.

Results: Pooled results showed that understaffing issues, poor relationships with the hierarchical superiors within the work
unit and frequent interruptions during nursing tasks at the work unit level were associated with health problems among
workers. We showed that POWFs at the work unit level may affect workers’ health either directly, for both the level of
depressive symptoms and the risk of HBP, or indirectly, only for the level of depressive symptoms, through factors at the
individual level. Only factors related to the perceived work environment were involved in these mediated pathways. Whatever
we used the ERI components ratios or the separate ERI components, only the following factors intervened in the
relationships between POWFs and workers' health: high efforts, low signs of esteem, respect, stability and security received
at work. Salary and career opportunities had no role in our study.

Discussion: Our results show that it is possible to improve the work environment and healthcare workers health by acting
directly at the source, i.e. at the work unit level. The mediation mechanisms we pointed out may be levers of changes. An
improvement in the perceived work environment by workers due to direct actions at the work unit level may also have some
positive health effects that were not planned initially.

Keywords: psychosocial and organisational work factors, occupational health, hospital healthcare workers, longitudinal
study, mediation analysis, multilevel models
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RESUME

Ce travail a pour but d'étudier les relations longitudinales liant les contraintes psychosociales et
organisationnelles (CPO) au niveau de I'unité fonctionnelle (UF), les contraintes physiques du travail au
niveau individuel et le vécu au travail a la fréquence des symptomes dépressifs et a l'incidence de
I'hypertension artérielle chez les infirmiéres et aides-soignantes travaillant dans 7 CHU en France
suivis dans la cohorte ORSOSA. Nous montrons que les problemes de sous-effectifs, les mauvaises
relations avec la hiérarchie et de fréquentes interruptions durant les taches liées aux soins, au niveau
de I'UF, sont associés a une mauvaise santé. Ces contraintes peuvent aussi affecter la fréquence des
symptdmes dépressifs a travers le vécu au travail. Nos résultats enrichissent les arguments en faveur
de la prévention primaire des contraintes psychosociales et organisationnelles et fournissent des
éléments supplémentaires pour comprendre certains des mécanismes mis en jeux.

SUMMARY

The role of psychosocial and organisational work constraints on registered nurses’ and
nursing assistants’ health: longitudinal analysis of the data from 7 teaching hospitals in
France

This work aims to study the longitudinal relationships linking the psychosocial and organisational work
factors (POWFs) at the work unit level, the constraints related to the physical work environment and to
life experiences at work to the frequency of depressive symptoms and the incidence of high blood
pressure (HBP) among registered nurses and nursing assistants. We use data from 7 teaching hospitals
in France followed in the ORSOSA cohort. Pooled results show that understaffing issues, poor
relationships with the hierarchical superiors within the work unit and frequent interruptions during
nursing tasks at the work unit level are associated with health problems among workers. POWFs at the
work unit level may also affect workers’ level of depressive symptoms through the life experiences at
work. These results argue in favour of a primary prevention of risks linked to POWFs and enrich the
understanding their effects on workers’ health.
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