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Abstract
Shift system interventions affect worker health and wellbeing. Although it is acknowledged 
by shift work experts that the workers’ attitude towards a shift system intervention may 
affect evaluation results, no studies have directly examined this assumption. The objective 
of this study was to examine whether the workers’ attitude towards a shift system interven-
tion is associated with a change in health, work functioning, work ability and work-family 
interference. This study used a pre-/post-measurement design for the evaluation of five shift 
schedule interventions at five companies in the Netherlands. Complete follow-up data were 
available from N=59 shift workers (37.1%) at baseline and 6-8 months after the interven-
tions. Paper questionnaires were used to assess attitude towards a shift system intervention, 
health status, work functioning, work ability and work-family interference. Multivariate 
linear regression was conducted, adjusted for age, gender, baseline scores, and follow-up 
time. A positive attitude towards a shift system intervention was prospectively associated 
with better scores on mental health, work ability and work-family interference. The findings 
confirmed that workers’ attitude towards implementing new shift systems affect health and 
work outcomes. Intervention studies with larger sample sizes are needed to replicate our 
findings and extend to other shift work-related measures, like sleep and fatigue. 
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Introduction
Shift work, including night work, is considered a risk factor for health and wellbeing. Biolog-
ical and social circadian rhythms are disturbed, resulting in an increased risk for develop-
ing sleep problems, cardiovascular diseases, gastrointestinal diseases, metabolic syndrome 
and work-family interference (1-7). To reduce or prevent the negative effects of shift work, 
several countermeasures have been proposed (8). Countermeasures range from individual 
interventions, such as bright light therapy and melatonin administration, to organizational 
interventions, like the (re-)design of shift systems or schedules. To optimize shift systems, 
it has been argued that interventions should aim at minimalizing circadian disruption and 
accumulation of sleep loss, while maximizing time for recovery and participation in social 
activities (9, 10). Beneficial results have been found for minimizing the number of consec-
utive working days and shifts, rotating forwards (i.e. M(orning) to E(vening) to N(ight) 
instead of NEM), avoiding weekend work and quick returns (i.e. less than 11 hours between 
consecutive shifts) and starting the morning shift preferably at 7:00 o’clock or later (9-11). 
In addition, increasing work time control may also lead to better health, recovery and less 
work-family interference (12-14). 
New shift systems may have a large impact on individual workers. Shift workers have to 
adjust physically and mentally and the social life has to be rearranged. Moreover, changes in 
day-to-day routine, like carpooling to work, may cause major discussions among workers 
when implementing new shift systems (14). Furthermore, shift system interventions are of-
ten accompanied with fear of losing financial benefits, which is a major reason for working 
in shifts (15). Therefore, not all shift workers will have a positive attitude towards a shift 
system intervention (16).
In effect evaluations of new shift systems on health and social wellbeing, it has been sug-
gested that the attitude of shift workers towards the new shift system may affect the results. 
Already in 1998, Smith et al. (17) noted that among three trials from a slowly backwards 
rotating schedule to a fast forward rotating schedule, least improvement in health and well-
being was found for the trial in which the lowest percentage of workers voted in favor of a 
new schedule. More recently, Albertsen et al. (14) found among three self-roster interven-
tions the largest positive effect on health and wellbeing for the intervention with the lowest 
level of resistance to change among workers.
Large individual differences in preferences for shift systems have been described (18-21). 
In a study among eldercare workers, older age was associated with less dissatisfaction about 
the current shift schedule (Nabe-Nielsen 2010). In another study, younger police officers 
had a more positive attitude towards a fast forward rotating schedule compared to their 
older counterparts (19). Yet, in previous studies evaluating new shift systems, the workers’ 
attitude towards the implementation of a new shift system has not directly been examined 
in relation to effects on health, work and social wellbeing. More insight in the effect of the 
attitude towards change on evaluation results might help to better explain results of future 
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shift system intervention studies.
Hence, the objective of the current study was to investigate whether the workers’ attitude 
towards a shift system implementation is associated with changes in self-rated health, work 
functioning, work ability and work-family interference during follow-up.

Methods
Study sample and procedure
This study is part of the ‘Shift Your Work’ study (22, 23). A pre-/post-measurement design 
was used. Data were gathered in 2013-2014 before and after the implementation of new shift 
systems at five companies in the Netherlands comprising a total of N=159 shift workers. 
Paper questionnaires were sent to all shift workers before the shift system implementation 
and six to eight months after the shift system implementation. Follow-up time varied due 
to summer holidays. During these holidays, an adjusted shift schedule was applied to ac-
commodate lower personnel capacity. The five interventions were initiated, designed and 
implemented by the companies, without interference of the research team. All shift workers 
were informed about the design and aim of the evaluation study by the research team and 
company representatives. Ethical approval was provided by the Medical Ethics Committee 
of the University Medical Center Groningen (METc 2010.332).

Shift schedule interventions
Table 7.1 presents the old and new shift schedules for the five companies. Although reasons 
for intervening differed between the five companies, all new shift systems were designed to 
improve the working times by adhering to ergonomic shift scheduling recommendations 
(9, 10)
Intervention 1 took place at a full-continuous production facility of a multinational in the 
process industry. The intervention comprised a reorganization in which the teams of two 
different plants were merged into one team responsible for both plants. All shift workers 
were cross-trained to obtain the necessary skills for operating both plants. Both teams had 
different shift schedules and changed towards the same fast forward rotating shift schedule. 
For one team, the intervention comprised a change to a totally different schedule (Interven-
tion 1A, N=23). The old shift schedule was a self-developed customized shift schedule to 
maximize weekends off (Saturdays and Sundays). For the other team the change was rather 
small, i.e., only the number of consecutive working days changed (Intervention 1B, N=41). 
Intervention 2 was performed at another full-continuous production facility of the same 
multinational as intervention 1. The intervention was initiated by the shift workers (N=15) 
and approved by the management. Based on positive experiences of shift workers from 
a nearby company, the shift schedule was changed from a slowly backward rotating shift 
schedule to a fast forward rotating shift schedule.
Intervention 3 was conducted at a production department of a large pharmaceutical compa-
ny. The company forecasted an increase in production volumes transcending their current 
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production capacity. The shift workers (N=46) could choose between several options and 
opted for a change from a regular semi-continuous shift schedule with weekends off to an 
irregular semi-continuous shift schedule including Saturdays (and Sundays off), while the 
original three teams were split into seven teams.
Intervention 4 was conducted at a chemical production facility of a multinational due to 
declining production volumes. The workers (N=27) had to choose between downsizing 
personnel capacity or downsizing production time, with a decrease in salary. The latter was 
chosen, resulting in a change from a collective full-continuous fast forward rotating shift 
schedule including weekends to a personalized semi-continuous fast forward rotating shift 
schedule with a production stop each second weekend.
Intervention 5 took place at a production department of a company producing soft drinks 
and was similar to intervention 3 (N=34 workers). A business case was made for an in-
crease in production volume, favoring a new shift system. The shift schedule changed from 
a traditional three-team semi-continuous shift schedule with weekends off to a seven-team 
semi-continuous shift schedule including Saturdays and Sundays off. 

Measures
Shift workers’ attitude towards the shift system implementation
Attitude towards the shift system implementation was measured prior to implementation 
(baseline) with two self-constructed items: “I have a positive attitude towards the shift 
schedule intervention”, and “I accept the consequences of the shift schedule intervention”. 
Answers could be provided on a five-point Likert scale ranging from 1 “I totally agree” to 5 
“I totally disagree”. An inversed sum score was constructed by averaging the two items, with 
higher scores indicating a more positive attitude towards a shift system intervention. The 
Cronbach’s alpha was 0.88.

Outcome measures
Self-rated health, work functioning, work ability and work-family interference were as-
sessed at baseline before the intervention and at follow-up 6-8 months after the interven-

Table 7.1. Shift system interventions (M=Morning shift, E=Evening shift, N=Night shift, x=day off)
Intervention Reason for 

change
Old schedule New schedule

Intervention 1A Reorganization MMMMxEEExxxMMMxxNNN-
NxxEEEExNNNxxxxx

MMEENNxxxx

Intervention 1B Reorganization MMMEENNxxxxxMMEEEN-
NxxxxxMMEENNNxxxx

MMEENNxxxx

Intervention 2 Sustainable 
employment

NNNxxEEExxMMMxx MMEENNxxxx

Intervention 3 Increase produc-
tion volumes

NNNNNxxEEEEExxMMMMMxx ENNNxxxMxEEExxNNxMMMExEENNNxxxMMMExNN-
NxxMMxMMEEExx

Intervention 4 Decrease pro-
duction volumes

MMEENNxxxx Individual schedule

Intervention 5 Increase produc-
tion volumes

NNNNNxxEEEEExxMMMMMxx ENNNxxxMxEEExxNNxMMMExEENNNxxxMMMExNN-
NxxMMxMMEEExx
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tion. Change scores were computed as the difference between baseline and follow-up.
Self-rated health was assessed with the Short-form 12 (SF-12) (24). The SF-12 is a widely 
used generic health status measure and comprises a mental (MCS12) and physical (PCS12) 
component. Both components range from 0-100, with higher scores indicating better health, 
and are constructed to have a norm-based mean of 50, with a standard deviation of 10.
Work functioning was measured with the Work Role Functioning Questionnaire 2.0 
(WRFQ) (25). The WRFQ consists of 27 items assessing the perceived difficulties of meet-
ing work demands due workers’ physical health or emotional problems. Answer categories 
range on a 5-point Likert-scale from “Perceived difficulties all the time (100%)” to “No per-
ceived difficulties at all (0%)”. Also an option “Does not apply to my job” is included. Scores 
are transformed into a score ranging from 0-100, with higher scores indicating better work 
functioning.
Work ability was assessed with a single item from the Work Ability Index (WAI) (26), asking 
about workers’ current work ability compared to their lifetime best. Scores range from 0-10, 
with higher scores indicating higher work ability. The single-item work ability score (WAS) 
is strongly associated with the 10-item WAI (27) and shows good convergent validity (28).
Work-family interference was assessed with six items from the Copenhagen Psychosocial 
Questionnaire II on work to family conflict (WFC, four items) and family to work conflict 
(FWC, two items) (29). Both dimensions were measured on a 4-point Likert-scale, ranging 
from “Yes, often” to “No, never”. The scale scores were calculated by averaging the answers 
to the individual questions and transforming into scores from 0-100 scores. Higher scores 
indicate higher work to family conflict or family to work conflict.

Covariates
Age, gender, and care for children were assessed at baseline (=before implementation). Age 
was measured by date of birth. Care for children was measured by household composition 
and dichotomized into living with or without children at home. Moreover, the time between 
the pre- and post-measurement was included as a covariate in the analyses.

Statistical analyses
All participants with complete data at baseline and follow-up were included in the analyses. 
To examine associations of a workers’ attitude towards the new shift systems on change 
in self-rated health, work functioning, work ability and work-family interference, stepwise 
linear regression analyses were used First, all associations were tested crude. Second, the 
analyses were adjusted for age, gender, care for children, baseline scores of self-rated health, 
work functioning, work ability and work-family interference and time between baseline and 
follow-up. The crude analyses were repeated for the individual interventions. All analyses 
were performed with IBM statistics 23.
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Results
Study sample characteristics
The final study sample with complete data at baseline and follow-up comprised N=59 shift 
workers (37.1%). The percentage of shift workers with complete data differed between the 
interventions, ranging from 66.7% (Intervention 1A and Intervention 2) to 5.9% (Interven-
tion 5). In Table 7.2, the mean scores and standard deviations are presented for the total 
study sample and for workers of the individual interventions with a study sample of at least 
N=10.

Attitude towards the shift system implementation and (changes in) the outcome 
measures
A more positive attitude towards a shift system intervention at baseline was significantly 
associated with better mental health (β 3.14, 95% CI 1.32-4.97), better work functioning 
(β 3.95, 95% CI 1.17-6.73), better work ability scores (β 0.52, 95% CI 0.22-0.81) and less 
work-family conflict (β -5.62, 95% CI -9.92 - -1.32). No crude associations were found for 
physical health and family-work conflict. The small sizes restricted further analyses to in-
terventions 1 and 2. A more positive attitude towards a shift system intervention was asso-
ciated with less work-family conflict in intervention 1A (β -6.46, 95% CI -12.79 - -0.14) and 
better mental health in intervention 1B (β 4.96, 95% CI 0.43-9.48). No associations were 
found for the other measures (Table 7.3).
Due to the small sample size, it was not possible to adjust the analyses for all covariates and 
the baseline scores of self-rated health, work functioning, work ability and work-family 
interference in one model. Instead, we adjusted the crude results separately for the covari-
ates and the baseline scores. After adjustment for age, gender, care for children and time 
between baseline and follow-up, the associations with mental health (β 3.44, 95% CI 1.44-
5.43) and work-family conflict (β -6.31, 95% CI -10.94 - -1.67) became slightly stronger, 
while the association with work ability (β 0.43, 95% CI 0.12-0.74) became slightly weaker. 
Furthermore, the association with family-work conflict became significant (β -5.19, 95% 
CI -9.76 - -0.62), while the association with work functioning lost statistical significance (β 
2.71, 95% CI -0.26-5.67). Adjusting for baseline self-rated health, work functioning, work 
ability and work-family interference, the association with work functioning became stron-
ger (β 4.04, 95% CI 1.20-6.08), while the associations with mental health (β 2.38, 95% CI 
0.73-4.04), work ability (β 0.43, 95% CI 0.12-0.74) and work-family conflict (β -3.57, 95% 
CI -6.94 - -0.20) became weaker.

Post-hoc analyses
Post-hoc analyses revealed no differences in self-rated health, work functioning, work abili-
ty and work family interference before and after implementation. Also, no associations were 
found for the attitude towards the shift system intervention with baseline scores of self-rat-
ed health, work functioning, work ability and work family interference. 
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Shift workers were invited to fill in the follow-up questionnaire, even if they had not filled in 
the baseline questionnaire. The vast majority of participants with incomplete data filled in 
only the baseline or the follow-up questionnaire. Comparisons between shift workers with 
and without complete data (N=59 vs. N=27-44) revealed that shift workers with incomplete 
data were likely to be younger (mean 43.17 vs. 46.95 years, p=0.02). The attitude towards the 
shift system intervention did not differ between complete and incomplete cases. At base-
line, no differences were found for self-rated health, work functioning, work ability and 
work-family interference. At follow-up, shift workers with complete data reported better 
mental health (mean 49.04 vs 43.77, p<0.02), better physical health (mean 52.03 vs. 49.79, 
p<0.03), higher work functioning (mean 86.78 vs. 69.50, p<0.01), and less work-family con-
flict (mean 51.27 vs. 61.15, p<0.05).

Discussion
This study examined the effect of the attitude towards a shift system intervention before im-
plementation on changes in self-rated health, work functioning, work ability and work-fam-
ily interference after implementation. A positive attitude at baseline was associated with 
better self-rated mental health and work ability, and less work-family conflict at follow-up. 

Table 7.2. Study sample characteristics (SD=Standard deviaton)
  Total (N=59) Intervention 1A 

(N=14)*
Intervention 1B 

(N=18)*
Intervention 2 

(N=10)*

  Mean SD Mean SD Mean SD Mean SD

Age 46.95 9.28 47.14 13.39 44.94 10.57 44.80 3.16

Gender (male) (N(%)) 54 91.53 14 100.00 18 100.00 10 100.00

Care for children (yes) (N(%)) 35 59.32 7 50.00 11 61.11 7 70.00

Attitude towards change 3.52 1.20 2.96 1.22 4.17 0.84 4.05 0.96

Baseline        

Mental health 50.98 5.41 52.53 3.62 50.14 6.16 49.43 3.57

Physcial health 52.03 4.39 52.98 3.49 52.27 3.48 52.46 3.42

Work functioning 86.94 13.30 87.65 12.33 89.52 7.88 86.44 21.14

Work ability score 8.00 1.30 7.71 1.07 8.00 1.24 8.00 1.89

Work-family conflict 53.50 16.79 50.00 13.87 56.25 18.44 54.38 19.99

Family-work conflict 36.65 15.55 38.39 11.46 38.89 20.06 33.75 16.72

Follow-up        

Mental health 49.04 7.60 48.46 7.10 51.26 4.67 52.85 4.21

Physcial health 51.88 7.55 50.42 8.62 53.87 3.60 54.39 3.84

Work functioning 86.78 16.39 88.65 6.95 92.50 7.42 89.62 23.90

Work ability score 7.76 1.33 7.57 1.45 8.28 0.83 8.20 0.79

Work-family conflict 51.27 18.27 51.34 16.29 47.22 17.84 47.50 16.72

Family-work conflict 38.14 14.20 41.96 14.38 33.33 11.34 35.00 14.19

* Because of insufficient response, no mean scores and standard deviations are presented for Interventions 3-5.



127

chapter 7

No associations were found with changes in physical health.
Our results are in line with two earlier studies evaluating several shift system intervention 
(14, 17) and support expert views that the process prior to implementation of a new shift 
system might be as important as the actual change (9, 30). Smith et al. (17) showed that 
support prior to implementation, in terms of percentage of workers in favor of a new shift 
system, may explain differences in health gains between interventions after implementa-
tion. Using qualitative data from interviews, Albertsen et al. (14) reported that resistance 
to change may have influenced differences in changes in health effects between three inter-
vention groups.  In addition to the results of Smith et al. (17) and Albertsen et al. (14), our 
study is to our best knowledge the first to show a direct link between the individual atti-
tude towards a new shift system prior to implementation and individual changes in mental 
self-rated health, work ability and work-family interference afterwards.

Table 7.3. Associations between attitude towards change, general health, work 
functioning, work ability and work-family interference (β=Beta, 95% CI=95% 
Confidence Interval)

Total (N=59) Intervention 1A 
(N=14)

Intervention 1B 
(N=18)

Intervention 2 
(N=10)

  β 95% CI β 95% CI β 95% CI β 95% CI

Model 1                   

Mental health 3.14 1.32-4.97 0.71 -3.22-4.64 4.96 0.43-9.48 1.52 -0.85-3.89

Physical health 0.88 -0.68-2.44 -1.23 -4.61-2.16 1.38 -0.85-3.60 -0.75 -3.89-2.40

Work functioning 3.95 1.17-6.73 1.57 -4.85-7.99 2.20 -3.57-7.96 -0.02 -5.99-5.95

Work ability 0.52 0.22-0.81 0.02 -0.38-0.42 0.43 -0.24-1.10 0.47 -0.85-1.80

Work-family conflict -5.62 -9.92 - -1.32 -6.46 -12.79--0.14 -11.28 -24.72-2.15 -5.28 -18.46-7.90

Family-work conflict -3.63 -7.90-0.63 -5.43 -12.87-2.01 -4.34 -18.00-9.32 -1.60 -18.55-15.36

Model 2*      

Mental health 3.44 1.44-5.43 - - -

Physical health 0.43 -1.25-2.10 - - -

Work functioning 2.71 -0.26-5.67 - - -

Work ability 0.43 0.12-0.74 - - -

Work-family conflict -6.31 -10.94 - -1.67 - - -

Family-work conflict -5.19 -9.76 - -0.62 - - -

Model 3**  

Mental health 2.38 0.73-4.04 - - -

Physical health 0.80 -0.86-2.45 - - -

Work functioning 4.04 1.20-6.88 - - -

Work ability 0.48 0.23-0.72 - - -

Work-family conflict -3.57 -6.94 - -0.20 - - -

Family-work conflict -1.51 -4.64-1.62 - - -

* Adjusted for age, gender, care for children and follow-up time
** Adjusted for baseline scores mental health, physical health, work functioning, work ability, work family conflict and 
family-work conflict
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Post-hoc analyses showed no associations for the attitude towards the shift system interven-
tion and baseline age, self-rated mental and physical health, work functioning, work ability 
and work-family interference. Our results are partially in line with previous research. In a 
study among police officers the attitude towards a hypothetical new shift system did also not 
differ according to health complaints (19). Yet, in other studies preferences concerning shift 
workers’ current or hypothetical shift systems differed according to age (19-21). The authors 
suggest that these differences might be due to shift workers’ experience of their current shift 
schedule. In our study, the intervention context might better than personal characteristics 
explain differences in the attitude towards the new shift system. For example, when a new 
shift system has to be implemented due to downsizing (intervention 3), the attitude towards 
the new shift system will probably be more negative than in case shift workers request a new 
shift system themselves (intervention 2).
A more in-depth exploration of the intervention contexts may help to better understand the 
effects of the workers attitude towards a new shift system and towards changes in self-rated 
mental health, work ability and work-family conflict. First, organizational reorganizations 
may explain associations for a positive attitude towards change with changes in self-rated 
mental health and work ability. In our study, four (1A, 1B & 3-5) out of five shift system 
interventions were implemented because of an organizational reorganization, including a 
new shift system. Albertsen et al. (14) suggested that organizational interventions aimed 
at improving organizational performance, instead of improving worker wellbeing, may re-
sult in resistance to change. Several studies have shown negative effects of organizational 
changes on measures related to mental health and work ability, like increased work stress, 
disturbed sleep, incomplete recovery, hospital admission, sickness absence, work ability and 
work disability (31-37). 
Second, workers’ attitude towards and satisfaction with new shift systems may depend 
largely upon effects on the social life (38), e.g. the number of weekends off or many consec-
utive days off. In our study, three interventions (1A, 3 & 5) had an impact on social life. The 
shift system of interventions 3 and 5 were designed to adhere to ergonomic shift scheduling 
recommendations (9) by decreasing the number of consecutive shifts and working days and 
to introduce forward rotation. Adhering to these recommendations created a very irregular 
shift schedule, resulting in difficulties planning work and social life. Moreover, in these 
two interventions work during the weekends was introduced. For intervention 1A the shift 
workers had to give up their self-constructed schedule with ample full weekends (Saturday 
and Sunday) off. For these three interventions, workers’ expectations of negative effects on 
their social life may have actually became real in the new shift systems.
Third, null findings between the attitude towards change and changes in self-rated physical 
health and work functioning may be due to the relatively low impact of the shift system 
interventions on the actual work content, which might have led to low variability in change 
scores.  Also in previous shift system intervention studies, almost no effects were found on 
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physical health (11). Concerning work functioning, the WRFQ measures perceived difficul-
ties in meeting work demands (25) and the interventions did not affect the work demands. 
Finding no associations for self-rated physical health and work functioning might also be 
due to the short follow-up period or a relative healthy worker population, given similar 
scores on self-rated physical health and work functioning compared to other worker popu-
lations (e.g. (25, 39-41)). 

Strengths and limitations
This is the first study examining the shift workers’ attitude towards a shift system interven-
tion with a change in self-rated health, work functioning, work ability and work-family in-
terference. A pre-/post-measurement design was used with validated measures of self-rated 
health, work and social life. Several limitations should be noted. First, although the overall 
response rate was acceptable, the number of participants with complete data was rather low. 
The small sample size might be due to resistance towards change with the possible conse-
quence of selection bias. Only those workers in favor or against the new shift system may 
find it worthwhile to participate in the shift system evaluation. Participants with complete 
data at baseline and follow-up reported better scores on self-rated health, work function-
ing and work-family conflict, compared to participants who completed only the follow-up 
questionnaire. Shift workers disliking the intervention might have feel urged to participate 
in the follow-up measurement, even without participating in the baseline measurement. 
Second, the small sample size allowed only a limited number of covariates to be entered in 
the analyses. Other relevant covariates, like lifestyle (e.g. drinking, smoking, physical activ-
ity), indicators of health status (e.g. BMI, medication use) or work-related factors (e.g. job 
demands, decision latitude) were not included. Third, the number of interventions was too 
small to apply multilevel analyses to take into account company and intervention effects. 
Fourth, the study sample comprised mainly male industrial worker. Therefore, the results 
cannot be generalized to other occupational groups or females.

Implication for research and practice
Future shift system intervention studies should incorporate workers’ attitude towards the 
intervention in the evaluation protocol. Whether our results hold for other frequently used 
constructs in shift work research, like performance, sleep and fatigue-related measures, or 
objective assessments has yet to be examined. 
Organizations that consider a shift system intervention should be aware of the possible 
effect of the shift workers’ attitude before implementation on changes in self-rated health, 
work and social outcomes after implementation. A careful process before implementation 
is suggested to positively influence shift workers’ attitude towards a new shift system. To do 
so, shift work experts advocate worker participation, continuous information and commu-
nication, use of champions of change, proper project management and an effect evaluation 
to influence shift workers’ attitude towards and acceptance of a new shift system (9, 30).
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Summary and conclusion
In summary, a positive attitude towards a shift system intervention prior to implementa-
tion is prospectively related with better mental self-rated health and work ability and less 
work-family interference after implementation. The results highlight that the worker’ atti-
tude may affect evaluation results when implementing new shift systems, which suggests 
the need for a careful process before implementation of new shift systems. Future shift sys-
tem intervention studies with a larger sample size and a longer follow-up time are needed 
to replicate our findings. 
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