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Chapter 8

GENERAL DISCUSSION

This chapter highlights the key findings of the studies in this thesis, and 
discusses the methodological issues pertaining to the design of HELIUS study 
and ABCD study whose databases were used for the studies in this thesis, 
including strengths and limitations. We also discuss the methodological 
issues for assessing sleep duration in adults and children as recommended 
by the joint consensus of the National Sleep Foundation (NSF), American 
Academy of Sleep Medicine (AASM), and Sleep Research Society (SRS). 
Finally, we reflect on the key findings, relating it to the formulated model, 
and ends with implications for future research, with recommendations for 
further studies.

KEY FINDINGS

Differences in sleep duration/patterns between ethnic 
groups in Netherlands

The prevalence of short sleep was higher in all ethnic minority groups than 
the Dutch in both adults (chapter 2) and children (chapter 3). Among 
adults the prevalence of short sleep was 2 to 3 times higher in ethnic 
minority groups than in Dutch people both in men and women. Similarly, 
the prevalence of short sleep was 3 to 4 times higher in ethnic minority 
children than in Dutch children. The prevalence of long sleep was 2 times 
higher in all ethnic minority women (except in African Surinamese and 
South-Asian Surinamese) than in Dutch women. The prevalence of long 
sleep was also higher in ethnic minority men (except in African Surinamese 
and Ghanaians) than in Dutch.

Factors associated with the sleep patterns among ethnic 
minority groups

SES and shift work are factors found to be associated with sleep in all ethnic 
groups. As a consequence, these factors accounted for a small part of ethnic 
differences in short sleep. This implies that ethnic inequalities in sleep are 
not simply a reflection of differences in socio-economic position of various 
ethnic groups. Ethnic specific factors might play a role as well, such as the 
higher prevalence of depressed mood in ethnic minority groups. Depressed 
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mood accounted for 3-16% of the prevalence of short sleep depending on 
the ethnic group involved, and moderate part of the prevalence of long sleep 
in Dutch and Moroccans (chapter 7).

Consequences of the observed sleep patterns among adults 
and preschool children of ethnic minority groups

Short sleep was associated with obesity and diabetes, and this association was 
partly consistent across ethnic groups (chapter 4), whereas the association 
between short sleep and dyslipidaemia differs between ethnic groups and 
depends on the particular CVD risk factors involved.

Short sleep was associated with overweight in Dutch and Moroccan 
preschool children in the unadjusted analysis, but this association was 
mediated by SES (education). Short sleep was not associated with raised 
BP in all ethnic minority preschool children except in African Surinamese.

Short and long sleep duration was not associated with arterial stiffness as 
measured with pulse wave velocity (PWV) in all ethnic minority groups 
(chapter 5), suggesting that the link between sleep duration and CVD 
outcomes does not seem to operate through arterial stiffness.

Short sleep was consistently associated with increased prevalence of CVD in 
all ethnic groups (chapter 6), and accounted for 10-15%, to the increased 
risk of CVD in South-Asian Surinamese, African Surinamese, Ghanaians, 
and 5% to the increased risk of the Turks and Moroccans, independent 
of conventional CVD risk factors. Conventional CVD risk factors jointly 
accounted for 10-24% to the increased risk of CVD in ethnic minority 
populations.

Distinction in results between adults and preschool children 
of ethnic groups.

There are some similarities in results between ethnic minority adults and 
preschool children in this thesis. For instance, both ethnic minority adults 
and their preschool children sleep shorter than ethnic Dutch (chapter 2 
and 3).This highlights similar trends in sleep patterns between adults and 
children of ethnic minority groups. Additional similar finding between 
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adults and preschool children was that short sleep duration was associated 
with obesity in adults, (chapter 4) and overweight in preschool children 
(chapter 3). This indicates that short sleep may be a common risk factor for 
obesity/overweight in both adult and children of ethnic minority groups. 
On the other hand, there are differences in results between ethnic minority 
adults and preschool children noticed in this thesis, including: Lack of 
significant association between short sleep and blood pressure in preschool 
children (except in African Surinamese in which association of short sleep 
with raised BP was observed), whereas an association of short sleep with 
BP(hypertension) was found for some ethnic minority adults. This study 
also found additional similarities between adults and preschool children, for 
example, among ethnic minority groups, the prevalence of short sleep was 2-3 
times as high in adults and preschool children compared with ethnic Dutch.

METHODOLOGICAL CONSIDERATIONS

Cross-sectional data

The dataset used for this thesis came from the Healthy Life in an Urban 
Setting (HELIUS) and Amsterdam Born Children and their Development 
(ABCD) studies. The data used from both studies were cross-sectional, 
although the studies have been designed prospectively. Methodological 
issues regarding the methods and designs, strengths and limitations of the 
studies have been discussed in various chapters of this thesis. Additional 
detailed explanation is given for the strengths and limitations.

Strengths

Healthy Life in an Urban Setting (HELIUS) study and Amsterdam Born 
Child and their Development (ABCD) study were differently designed 
to conform and meet specific purposes. HELIUS study is one of the 
largest population-based cohort studies in Europe with focus on major 
ethnic minority groups resident in Amsterdam, the Netherlands [1]. The 
Amsterdam Born Children and their Development study (ABCD) is a 
large prospective population-based study established in 2003 to examine 
the association between maternal lifestyle, medical, psychosocial and 
environmental conditions during pregnancy and children`s health at birth, 
as well as later in life in Amsterdam, the Netherlands [2]. Both studies share 
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certain common features by focusing on same ethnic groups (except for 
South-Asian Surinamese in ABCD study). This provides a homogenous 
population which makes it possible to make comparisons in results. Also 
both studies contain information on important variables such as sleep 
duration and other health related variables such as obesity/overweight and 
blood pressure/hypertension, which makes it possible to see similarities and 
differences in results between adults and children.

Limitations

The major limitation of studies in this thesis is the use of self-report data for 
sleep duration. Whereas in HELIUS study, information on sleep duration 
was provided by adult participants through the use of a questionnaire, for 
the children in ABCD study, information on sleep duration was provided 
by the parents of the children. As both studies are cross-sectional, it has the 
implication of introducing bias as well as making causal inference impossible 
for the obtained results.

In the HELIUS study, the sleep variable was obtained subjectively through 
self-reported questionnaire with an item which requested participants to 
indicate “on average , the number of hours of sleep per night”. For ABCD 
study, participants were asked to indicate “on average the number of hours 
the child sleep per night on school days and during weekend”. The use 
of self-reported data is prone to recall bias, as participants may under- or 
over-report sleep duration. Such bias could be minimized or eliminated 
by the use of objective sleep measures such as polysomnography (PSG), 
electroencephalograph (EEG), and actigraphy which provide accurate and 
more reliable measures. However, despite the self-reported nature of the sleep 
variable, subjective sleep measures (questionnaires, diary) are still widely 
used, hence use of self-reported data seem justified, given what we know 
on validity. For instance, it has been shown that perceived inadequate sleep 
data obtained subjectively was similar to objective sleep measures provided 
in a primary care setting [3]. In addition, while some other research has 
indicated that self-reported data on sleep duration typically overestimates 
the true duration of sleep, it has been demonstrated that the reporting bias 
is non-differential across sex and ethnic groups [4].

Another methodological issue that relates to sleep studies generally, and 
which also relate to studies in this thesis is the inconsistency in the definition/
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classification of short and long sleep duration. In various studies involving 
sleep duration, several authors have used different definitions for short and 
long sleep duration. There is discordance in the definition of short and long 
sleep duration due to non-harmonization of standard definition for healthy 
sleep by the National Sleep Foundation (NSF). For instance, in population-
based study investigating ethnic differences in self-reported sleep duration, 
Hale et al 2007, classified short sleep as sleeping <=6 hours /night [5]; 
whereas in another study, Stamatakis et al 2007 [6] defined short sleep as 
sleeping <7 hours/night. In another instance, Whinnery et al (2014) [7] 
used a more extreme definition of <=5 hours/night commonly referred to as 
“very short ” sleep duration. It was not until 2015, that the NSF, American 
Academy of Sleep Medicine (AASM) and Sleep Research Society (SRS) 
jointly agreed on a more universally accepted definition for healthy sleep 
duration for different age categories/groups as can be seen in the table 1 [8]. 
For the sole purpose of this thesis, sleep duration generally recommended 
as healthy for adults (7-8 hours per night) and preschool children (10-11 
hours/night) were used [9]. Accordingly, short sleep was defined as <7 hours 
of sleep/night for adults, and <10 hours/night for preschool children; and 
this definition was used throughout the entire study. Whereas, long sleep was 
defined as either >9 hours, or >=9 hours per night depending on the period 
(year) the study was carried out and also on the number of participants 
within the long sleep range (sample size). The new recommendations for 
defining sleep duration for adults and children came into effect in the midst 
of this research, when some studies have already been concluded and when 
there was no harmonization of sleep guidelines. For instance, in chapters 
2, 5, and 7, long sleep duration was defined as >=9 hours/night, whereas 
the new guidelines emphasized >9 hours/night. In addition, although, the 
new guidelines clearly differentiated between young adults (18-25 years), 
adults (26-64 years) and older adults (>=65 years), and recommended 7-9 
hours/night as healthy for young adults and adults, and 7-8 hours/night for 
older adults. However, throughout the entire study, participants were not 
stratified by age according to the new classifications, and thus, the results 
may not apply to all age groups, and should be interpreted with caution. 
The new classification also included the number of hours which `may be 
appropriate` for different age groups (Table 1). On one hand, this may 
suggest that if ethnic minority groups sleep less than the recommended 
hours but had a good quality sleep, that it may not be much a problem as 
sleep quality is important too. On the other hand, that people from either 
of the ethnic groups may sleep longer than the recommended hours could 
be an indication of health status (ill-health) and not necessarily a problem of 
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long sleeping. The differences in the definition of sleep had no implication 
for the comparability of our results with other studies, as this also applies to 
other studies carried out within the same period. However, the definition 
issue is a general concern to overall studies involving sleep duration, hence 
it is expected that expert bodies should further improve on the definition of 
sleep to capture both quantity and quality of sleep.

Table 1: the recommended hours of sleep per night for preschool children and adults

Age Recommended May be appropriate

Preschoolers 3-5 years 10-13 hours 8-9 hours/14 hours
Young adults 18-25 years 7-9 hours 6 hours/10-11 hours
Adults 26-64 years 7-9 hours 6 hours/10 hours
Older adults >65 years 7-8 hours 5-6 hours/9 hours

Derived from the website of National Sleep Foundation: NSF sleep duration 
recommendation [9]

Why did we focus on short sleep and less on long sleep?

The studies in this thesis focused more on short sleep rather than long 
sleep because ethnic differences in short sleep were most apparent. Whereas 
ethnic differences in short sleep persisted even after adjusting for covariates 
(chapter 2), ethnic differences in long sleep disappeared after adjusting 
for SES, indicating that SES explains ethnic differences in long sleep but, 
not in short sleep. This suggests that the major problem specific for ethnic 
minority groups is short sleep duration. However, the fact that SES explains 
ethnic differences in long sleep does not necessarily mean that long sleep is 
not a problem among ethnic minority groups, hence it was also investigated 
alongside short sleep in chapters 5 and 7. Also, emphasis was laid on short 
sleep because, although long sleep may be associated with adverse health 
outcomes, previous studies found that short sleep was more consistently 
related to CVD risk factors compared to long sleep [10, 11].

How generalizable are the results to other ethnic groups?

One important question emerging from the assessment of results contained 
in this thesis is how generalizable the results are to other ethnic minority 
groups, i.e. other than those considered in this study? Considering the design 
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and the overall strengths of the studies in this thesis which included, (but 
not limited to) large sample size, which allows for more reliable estimations 
of population characteristics being studied, use of same methodology 
to investigate multiple ethnic groups that reside in one city, conducting 
appropriate statistical analysis, etc., which affirms internal validity of our 
study. At the same time, this study identified factors which are determinants 
of sleep duration, such as SES (education and employment), shift work, 
etc. which were also basic characteristics of other ethnic minority groups 
identified in other studies [12, 13, 14]. As the findings of this thesis is 
similar to those of previous studies conducted in cities based on common 
characteristics and determinants, our results are likely to be generalizable 
to other ethnic minority groups living in comparable urban centres. It may 
however, differ for specific groups with different living circumstances.

REFLECTIONS ON THE KEY FINDINGS IN THIS THESIS

This thesis succinctly demonstrates significant role of sleep in ethnic inequalities 
in health specifically on CVD and risk factors. This section further expatiates 
on the key findings by reflecting on three basic themes as shown below.

Why is short sleep more prevalent among ethnic minority 
groups in the Netherlands?

According to the findings of this thesis, SES and shift work explained a little 
part of the ethnic differences in sleep duration. Ethnic minority groups have 
low educational levels, low employment, more often do shift work. These 
factors are recognized drivers of short sleep duration among ethnic minority 
groups, and have been discussed in the various chapters of this thesis. Similarly, 
other studies have shown that low SES and shift work are common among 
ethnic minority groups, and are among the reasons for increased prevalence 
of short sleep [15-19]. Our findings therefore partly agree with these studies. 
Additional factors, found as potential reasons for increased prevalence of 
short sleep among ethnic minority groups include cultural factors such as 
co-sleeping, disregard for napping, and the belief that hardworking and 
successful people require short sleep [20, 21], environmental factors such 
as noise, light, poor air quality/pollution, temperature [22,23,24], unsafe 
residential quarters/disadvantaged neighborhoods [25], acculturation [7], 
immigration (leaving one`s country to reside in a different country) [26] , 
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stress [27], use of electronic devices in the hour before bedtime, household 
size[28,29, 20,30], genetics and perceived discrimination [31]. Although 
these have not been studied in this thesis, they might be hypothesized part 
of the observed inequalities in sleep patterns.

A potential explanatory factor that has been studied in this thesis is 
depression (Chapter 7). Depressed mood was consistently associated 
with the prevalence of short sleep in all ethnic groups, and accounted 
substantially for the prevalence of short sleep in all ethnic groups; and long 
sleep especially in Moroccans and Dutch groups. This finding highlights 
depression, as relevant in ethnic inequalities in sleep patterns.

Also migration itself could be a factor to reckon with for increased prevalence 
of short sleep among ethnic minority groups [26], but this has not been 
clearly explained in literature. Does it mean that exposure to different 
environment as a result of migration may potentially alter the circadian 
rhythm? For instance, a recent study conducted in South Africa showed 
that European South Africans reported shorter sleep than other population 
groups consisting of native Africans, Indians/Asian Africans, and multi-
ancestral groups [32]. These findings may suggest that the notion that non-
European groups sleep shorter than Europeans may not always hold true. 
The question arises as to whether migration has a significant role to play in 
differences in sleep patterns among migrant/ethnic groups, for European 
South-Africans have at some point migrated to South Africa. Or could it 
be that the stress associated with migration, as reported in earlier studies 
[27], may have influenced the sleep patterns of migrants, irrespective of 
their ethnic background? Or could it be that changes in circadian rhythm is 
influenced when people migrate to another country? Yet, previous study has 
shown that American Indians sleep shorter than European Americans [33], 
indicating that some unmeasured factors may play a role. Further studies 
should unravel the potential role of migration and stress on differences in 
sleep patterns among various ethnic groups.

How important is sleep for ethnic inequalities in health?

This thesis showed a clear difference in sleep patterns among various 
ethnic groups, such that all ethnic minority groups sleep shorter than their 
Dutch counterparts in both adults and preschool children in both males 
and females. This finding is consistent with previous studies in the U.S. 
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which also reported shorter sleep duration among ethnic minority groups 
than White Americans [34]. The question arises as to what this findings 
actually mean for ethnic inequalities in health. This thesis attempted to 
address this questions in the findings of chapter 6 and 5 respectively, with 
results showing that short sleep was consistently associated with CVD in all 
the ethnic groups, and partly associated with CVD risk factors in specific 
ethnic groups respectively. These novel findings seem to suggest that ethnic 
minority groups with increased prevalence of short sleep may be more 
prone to develop CVD. In addition, we studied to what extent short sleep 
contributed to the observed ethnic inequalities in CVD. We have shown 
that sleep alone statistically accounted for 5-15%, to the ethnic differences 
in CVD, suggesting that the prevalence of CVD could be reduced by these 
amounts if short sleep was eliminated. This finding that sleep, independent 
of other CVD risk factors accounted for ethnic differences in CVD is 
very crucial, judging from the general beliefs of people that sleep affects 
CVD through these conventional CVD risk factors. Again, considering 
the many intervention studies focusing on obesity, diabetes, hypertension, 
dyslipidaemia, and certain health behaviours for the management or 
prevention of CVD in various populations, does it mean that giving a 
similar attention to sleep could result in a better management/prevention of 
CVD compared to the former? These are potential questions which future 
research may address.

Is sleep an important entry point for reducing health 
inequalities?

A thorough examination of the results of studies presented in this thesis 
showed that the results offer supportive evidence that sleep is a novel risk 
factor of CVD among various ethnic minority groups. Evidence from 
other studies have shown that by improving sleep, cardiovascular health 
might improve. For instance, a preliminary data which suggested that sleep 
extension may have the potential to improve cardiovascular risk factors 
has been reported [35]. For example, in a small pilot study in which 22 
subjects with prehypertension and sleep duration of <7 hours per night 
were randomized to sleep extension or maintenance groups, with the aim 
of increasing sleep duration by I hour over 6 weeks. The result showed that 
though, there was a reduction in blood pressure in both groups, it was greater 
in the group randomized to sleep extension although the difference was not 
statistically significant [35]. Also, results from a recent study has shown 
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that improving sleep by treating sleep related disorder such as insomnia led 
to a decrease in participant’s blood pressure [36]. For example, in a study 
in which patients with insomnia and coronary heart disease (CHD) were 
randomized to 6 weeks of web-based cognitive behavioral therapy – wCBT-
1(You go to sleep) group compared with 6 weeks of a sleep education 
website, followed by wCBT-1 access (control group), the researchers found 
a 2.9mm/Hg  ± 19.2 reduction in systolic blood pressure in the treatment 
group compared to 0.6mm/Hg  ± 6.6 increase in the control group. This 
suggests that improving sleep via wCBT improved both insomnia and blood 
pressure in patients with comorbid CHD, indicating how improved sleep 
may lead to improving adverse health outcomes. From the results of this 
thesis, promoting a healthy sleep pattern in ethnic minority groups could 
be expected to help in reducing ethnic inequalities in CVD and risk factors. 
This, in combination with the intervention studies showing an effect of 
sleep in improving health outcomes, clearly indicate that sleep may serve 
as entry point to reducing health inequalities. In other words, measures 
aiming to reduce ethnic inequalities in health outcomes, including CVD 
and risk factors therefore should include improvement in healthy sleep , as 
supported by the results in this thesis.

When promoting healthy sleep patterns in these groups it is of course 
important to consider the living condition of the people. Situations where 
ethnic minority groups live in crowded homes [30], poor neighbourhood/
environments [25], and poor lifestyles should be improved. Improvement 
of these factor may have positive impact on sleep health and subsequent 
effect on health outcomes.

IMPLICATIONS FOR PUBLIC HEALTH AND 
RECOMMENDATIONS FOR FUTURE RESEARCH

Implications for public health (policy and practice)

The public health burden of sleep short sleep is immense [37, 38, 39, 40, 
41], as can be partly attested from the findings in this thesis which revealed 
impending adverse health outcome among ethnic minority groups that may 
result from short sleep. The findings that all ethnic minority groups reported 
shorter sleep duration than ethnic Dutch in both men and women, and in 
preschool children revealed a relevant aspect of unhealthy behavior among 
ethnic minority groups. As a result of the high prevalence of short sleep 
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among ethnic minority groups, they are likely to become more exposed to 
potential adverse health outcomes associated with short sleep duration. To 
avoid this unwanted development, there is the need for an urgent call for 
action so as to avert (if not eliminate) eventual consequences in the future.

When compared with other risk factors such as smoking, excess consumption 
of alcohol, physical activity and obesity which have been giving much 
priority, sleep received less or no attention in the public health sphere and 
clinical settings. The reason is not far-fetched, and is primarily due to lack 
of awareness as sleep problems and sleep disorders are usually undiagnosed 
[42,43,44]. Lack of awareness among the general public, and ethnic 
minority groups in particular, concerning sleep health creates a lacuna of 
knowledge about adverse health impacts of short sleep, and the required 
amount of sleep needed for optimal health [39]. Also health care providers 
and health care professionals often do not give counselling to their patients 
about healthy sleep habits [45]. In addition, sleep is not usually included 
in health screenings as opposed to other health behaviour such as smoking, 
alcohol consumption, physical activity and healthy eating [40]. Exclusion 
of sleep in screening programmes may be related with clinician`s and public 
health professionals lack of knowledge of the importance of sleep [46]. 
This lack of knowledge often exposes ethnic minority groups to potential 
risks of diseases attributed to short sleep, and this has the overriding effects 
of further worsening their health, as ethnic minority groups already have 
increased prevalence of CVD and risk factors. It is therefore necessary to 
create public awareness effective enough to inform and inculcate the need 
for a change to a healthy behavior towards sleep health. I would suggest the 
use of strategies involving public education and enlightenment campaigns. 
This can be carried out at national, local and community levels (including 
churches); and also in colleges, universities and work places. Parents can 
also transfer the knowledge to their children by ensuring that they achieve 
sufficient healthy sleep which is very important for mental development 
and improved academic performance. Also, health care providers should 
not focus only on patients known medical conditions during consultation, 
but also they should inquire about sleep problems as patients themselves, do 
not seem to recognize and discuss the potential of their poor sleep habits. 
In addition, there is also the need to further identify specific determinants 
of poor sleep in low-income populations/minority groups for instance, 
by focusing on factors operating in households and work places, and 
behaviours that influence parents and their children which might make 
them vulnerable to having short sleep. Moreover, there is the need for 
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more standardized sleep health interventional studies to demonstrate the 
modifiable role of sleep in health disparities among ethnic groups, especially 
at grassroots levels, as exemplified by Jean-Louis and colleagues [47] whose 
community-based intervention tagged “culturally-tailored education/
approach” create awareness about sleep health through interactive campaign, 
for example, in a church congregation or in schools, barber shops, beauty 
salons, etc. whereby, factors that interfere with healthy sleep were discussed, 
accompanied by counselling and suggesting ways for improvement. People 
could also be recruited for focus group discussion concerning sleep health. 
Other ways of creating awareness is via educational by means of website 
where relevant information about sleep shall be disseminated. Awareness 
could also be provided by distributing relevant information about sleep 
through various media, such as TV, radios, and other social networks.

Another recommendation is to embark on sleep screening exercise so as to 
identify individuals with symptoms associated with sleep-related problems, 
and who may be at risk of possible adverse health outcomes related with 
sleep. Finally, stakeholders such as general practitioners can ask questions 
relating to sleep habits of patients and giving the necessary counsel where 
applicable.

Implications for future research

With few exceptions, most research involving ethnic disparities in sleep and 
its association with CVD and risk factors were conducted with the use of 
cross-sectional data. Studies in this thesis also used cross-sectional data which 
makes it difficult to present a proof of causality. So far, the data on previous 
longitudinal studies were based on European populations. Therefore, there 
is a need to conduct further similar studies with longitudinal data among 
ethnic minority groups especially in Europe since the determinants may 
differ due to cultural factors. The studies shall also offer more supportive 
evidence for our results in demonstrating causality for the relationship 
between sleep and CVD and risk factors. Most population-based studies on 
sleep, including this thesis relied on self-reported data that may introduce 
recall bias, in which case, number of hours of sleep may have been 
inaccurately reported. Future studies should consider the use of objective 
sleep measurement obtained with actigraphy, polysomnography (PSG) 
and electroencephalography (EEG) which are not influenced by recall bias. 
Additionally, PSG equally provide information about quality of sleep, and 
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other aspects such as sleep timing and variability. If possible, future studies 
can combine both subjective and objective measurements in order to make 
room for easy comparisons of results. Also there is the need to standardize 
the measurement of sleep duration as well as other sleep characteristics used 
for the studies.

Other factors such as, environmental factors, acculturation, and generation 
type (first or second generation) of ethnic groups, all of which may 
affect sleep duration [7, 48], but which were not taken into account in 
this thesis, should be considered in future studies. Environmental factors 
such as place of residence, noise, pollution, temperature may differ among 
ethnic minority groups, and may have different impact on sleep duration, 
and could mediate the observed associations of sleep with CVD and risk 
factors. It is equally important to identify other unmeasured confounders 
and introduce them during analysis so as to further comprehend the extent 
sleep duration is related with CVD and risk factors, and its usefulness as a 
possible target for public health intervention. It is therefore recommended 
that future studies include these factors in their analysis.

Interventional studies are also necessary to examine the extent by which the 
prevalence of CVD and risk factors could be reduced with improved sleep 
duration in ethnic minority populations in particular. Such intervention 
studies should consider in its inclusion, all other factors that improve lifestyle 
such as diet and physical activity which, alongside improved sleep, would 
assist to realize the overall health improvement. In addition, the factors 
that might be particularly important in shaping sleep patterns in ethnic 
minority populations, such as crowded housing conditions, shift work and 
depression, should be taken into account. A recent intervention study has 
been successfully conducted for promoting awareness about sleep and sleep-
related disorders in African American community-based settings [49]. The 
study, which made use of tailored website for promoting awareness about 
sleep and sleep-related disorders among African American in a community-
based settings included the use of visuals, key messages, video narratives, 
in-depth interviews, usability procedures and brief surveys; reported that 
this tailored approach instilled in participants, knowledge on improving 
sleep, and it also has potential for serving as a tool for advancing health 
equity [49]. This method could also be employed to address the problem of 
awareness among ethnic minority groups discussed in Europe. In addition, 
since there exists some similarities in sleep patterns, and association of short 
sleep with obesity/overweight between adults and preschool children of 
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some ethnic groups as demonstrated in our study, it may be a good idea 
to develop a family intervention strategy that would integrate both adults 
and preschool children, taking into account these common determinants of 
short sleep among ethnic groups.

Overall conclusion

This thesis has ushered in new information/knowledge about sleep health 
and its related adverse health outcomes observed among various ethnic 
groups resident in the Netherlands. Based on the results in this thesis, it 
can be concluded that all ethnic minority groups, on average, reported 
shorter sleep duration than ethnic Dutch in both men and women, and 
among preschool children. Short sleep was associated with CVD and risk 
factors (obesity, diabetes, hypertension and dyslipidaemia), and contributed 
significantly to ethnic inequalities in CVD independently of other well-
known CVD risk factors. The observed high prevalence of short sleep 
among ethnic minority groups, and its association/relationship with CVD 
and risk factors revealed an important consequence pattern of health 
behaviour with likely concomitant adverse consequences, and which may 
predispose to unwanted health outcomes. There is a need to provide the 
necessary information to the public, to guard and ensure healthy sleep 
patterns. Applying proper and effective strategy with major attention, paid 
to ethnic minority groups could help to disseminate this knowledge. This 
could be followed by carrying out intervention studies designed to address 
the impending problems of short sleep. If successfully executed, part of the 
increased prevalence of CVD and risk factors, attribute to sleep would be 
reduced, hence leading to better health. It is also important to consider 
the inclusion of sleep when designing intervention studies for CVD and 
risk factors, taking adverse living conditions that shape sleep patterns into 
account.

Anujuo_binnenwerk_FINAL.indd   179 30/07/2018   21:19



180

Chapter 8

REFERENCES

1. Stronks K, Snijder MB, Peters RJ, Prins M, Schene AH, Zwinderman AH. 
Unravelling the impact of ethnicity on health in Europe: the HELIUS study. 
BMC Public Health 2013; 13:402.

2. van Eijsden M, Vrijkotte TGM, Gemke RJBJ, van der Wal MF. Cohort Profile: 
The Amsterdam Born Children and their Development (ABCD) Study. Int J 
Epidemiol. 2011;40:1176–86.

3. Lauderdale DS, Knutson KL, Yan LL, et al. Objectively measured sleep 
characteristics among early-middle-aged adults: the CARDIA study. Am J 
Epidemiol. 2006;164(1):5–16.

4. Voderholzer U, Al-Shajlawi A, Weske G, Feige B, Riemann D. Are there gender 
differences in objective and subjective sleep measures? A study of insomniacs 
and healthy controls. Depression and anxiety. 2003; 17(3):162–172.

5. Hale L, Do DP: Racial differences in self-reported sleep duration in a 
population-based study, Sleep. 2007;30(9):1096-103.

6. 6. Stamatakis KA, Kaplan GA, Roberts RE. Short sleep duration across income, 
education, and race/ethnic groups: population prevalence and growing 
disparities during 34 years of follow-up. Ann Epidemiol. 2007;17(12):948-55.

7. Whinnery J, Jackson N, Rattanaumpawan P, Grandner MA. Short and 
long sleep duration associated with race/ethnicity, sociodemographics, and 
socioeconomic position. Sleep. 2014;37(3):601-11.

8. Watson NF, Badr MS, Beleny G, et al. Recommended amount of sleep for a 
healthy adult: a joint consensus statement of the American Academy of Sleep 
Medicine and Sleep Research Society. Sleep. 2015;38(6):843-844.

9. National Sleep Foundation recommends new sleep times. Retrieved on 
November 07, 2017 from https://sleepfoundation.org/press-release/national-
sleep-foundation-recommends-new-sleep-times/page/0/1.

10. Grandner MA, Chakravorty S, Perlis ML, Oliver L, Gurubhagavatula I. 
Habitual sleep duration is associated with self-reported and objectively 
determined cardiometabolic risk factors. Sleep Med. 2014 Jan;15(1):42-50.

11. Guo X, Zheng L, Wang J, Zhang X, Zhang X, Li J, Sun Y. Epidemiological 
evidence for the link between sleep duration and high blood pressure: A 
systematic review and meta-analysis. Sleep Med. 2013 Apr;14(4):324-32.

12. Hall M.H., Matthews K.A., Kravitz H.M., Gold E.B., Buysse D.J., Brom-
berger J.T., et al.Race and financial strain are independent correlates of sleep 
in midlife women: The SWAN Study. Sleep. 2009;32(1):73-8.

13. Luckhaupt S.E.Short sleep duration among workers – United States, 2010 
Weekly. 2012;61 (16):281-285.

Anujuo_binnenwerk_FINAL.indd   180 30/07/2018   21:19



181

General discussion

8

14. US Department of Labour Bureau of Statistic. Workers on flexible and shift 
schedules in May 2004. Available from http://www.bls.gov/news.release/flex.
toc.htm (2005) [accessed 13.12.22.].

15. Jean-Lous G, Magai CM, Cohen CI, Zizi F, von Gizycki H, DiPalma J, 
Casimir GJ. Ethnic differences in self-reported sleep problems in older adults. 
Sleep. 2001;24(8):926-933.

16. Gellis LA, Lichstein KL, Scarinci IC, et al. Socioeconomic status and insomnia, 
J Abnorm Psychol. 2005;114(1):111–8.

17. Patel NP, Gooneratne N, Xie D, Branas CC. Poverty effects on population 
sleep. Sleep. 2008;31:A353 .

18. Grandner MA, Patel NP, Gehrman PR, Xie D, Sha D, Weaver T, Gooneratne 
N. Who gets the best sleep? Ethnic and socioeconomic factors related to sleep 
complaints. Sleep Med. 2010 May;11(5):470-478.

19. Mezick EJ, Matthews KA, Hall M, Strollo PJ, Buysse DJ, Kamarck TW, 
Owens JF, Reis SE. Influence of race and socioeconomic status: Pittsburgh 
Sleep SCORE Project. Psychosom Med. 2008;70(4):410-416.

20. CultureGram 2012 World Editions – Republic of Surinamese. http://www.
culturegrams.com/images/samples/SurinameWorld.pdf accessed on March 
21 2016.

21. Hollan D. Sleeping, dreaming, and health in rural Indonesia and the U.S. 
urban: A cultural and experiential approach. Soc Sci Med. 2013;79:23-30.

22. Halparin D. Environmental noise and sleep disturbances: A threat to health? 
Sleep Science. 2014;7(4):209-12.

23. Stansfeld SA, Matheson MP. Noise pollution: non-auditory effects on health. 
Br Med Bull. 2003;68():243-257.

24. Basner M, Muller u, Elmenhorst EM. Single and combined effects of air, road 
and rail traffic noise on road and recuperation. Sleep. 2011;34(1):11-23.

25. Pampel FC, Krueger PM, Denney JT. Socioeconomic disparities in health 
behaviors Annu Rev Sociol. 2010 Aug;36:349-370.

26. Jackson Cl, Hu FB, Redline S, Williams DR, Mattei J, Kawachi I. Racial/
ethnic disparities in short sleep duration by occupation: the contribution of 
immigrant status. Soc Sci Med. 201;118:71-9.

27. Sadeh A, Keinan G, Daon K. Effects of stress on sleep: the moderating role of 
coping style. Health Psychology.2004;23(5):542–545.

28. Shochat T. Impact of lifestyle and technology development on sleep. Nat Sci 
Sleep. 2012;4():19-31.

29. Calamaro CJ, Mason TB, Ratcliffe SJ. Adolescents living the 24/7 lifestyle: 
effects of caffeine and technology on sleep duration and daytime functioning. 
Pediatrics. 2009;123(6):e1005-10.

Anujuo_binnenwerk_FINAL.indd   181 30/07/2018   21:19



182

Chapter 8

30. Harker L. Chances of a lifetime: the impact of a bad housing on children`s 
life. Assessed online on 31/01/2018 from https://england.shelter.org.uk/__
data/assets/pdf_file/0016/39202/Chance_of_a_Lifetime.pdf.

31. Grandner MA, Hale L, Jackson N, Patel NP, Gooneratne NS, Troxel 
WM. Perceived racial discrimination as an independent predictor of sleep 
disturbance and daytime fatigue. Behav Sleep Med. 2012;10(4):235-49.

32. Peltz K. Differences in sleep duration among four different population groups 
of older adults in South Africa. Int J Environ Res Public Health. 2017;14(5). 
Pii: E502. doi: 10.3390/ijerph14050502.

33. Rosenberg E. American sleep patterns vary by age, race and place, study 
finds. Accessed on 10/02/2018 from http://www.nytimes.com/2016/02/21.
us.american-sleep-patterns-vary-by-race-and-place-study-finds.html.

34. Nunes J, Jean-Louis G, Zizi F, Casimir GJ, von Gizycki H, Brown CD, 
McFarlane SI. Sleep duration among black and White Americans: results of 
the National Health Interview Survey. J Natl Med Assoc. 2008;100(3):317-
322.

35. Haack M, Serrador J, Cohen D, Simpson N, Meier-Ewert H, Mullington JM. 
Increasing sleep duration to lower beat-to-beat blood pressure: a pilot study. J 
Sleep Res. 2013;22(3):253-304.

36. Javaheri S, Mehra R, Drerup D, Redline S. A planning study: Insomnia 
intervention for cardiovascular disease reduction. Sleep. 2017;40(1):A132.

37. Hashmi AM, Khawaja IS. (2017) Sleep-Disordered Breathing and Mental 
Illness. In: Sharafkhaneh A, Yohannes A, Hanania N, Kunik M. (eds) 
Depression and Anxiety in Patients with Chronic Respiratory Diseases. 
Springer, New York, NY.

38. Sorscher AJ. How is your sleep: a neglected topic for health care screening. J 
Am Board Fam Med. 2008;21(2):141-8

39. Colton HR, Altevogt BM. Sleep disorders and sleep deprivation: an unmet 
public health problem. Institue of Medicine (US) Committee on Sleep 
Medicine Research. National Academies Press 2006.

40. Heffron T. Sleep well, be well: A National Health Priority. 2014. Assessed on 
Dec 12, 2017 from: http://sleepeducation.org/news/2014/05/16/sleep-well-
be-well-a-national-health-priority.

41. Perry GS, Patil SP, Presley-Cantrell LR. Raising awareness of sleep as a healthy 
behavior. Prev Chronic Dis. 10(2013), p 130081, 10.5888/pcd10.130081.

42. Benca RM. Diagnosis and treatment of chronic insomnia: a review. Psychiatr 
Serv 2005;56(3):332–43.

43. Kapur V, Strohl KP, Redline S, Iber C, O’Connor G, Nieto J. Underdiagnosis 
of sleep apnea syndrome in US communities. Sleep Breath 2002;6(2):49–54.

Anujuo_binnenwerk_FINAL.indd   182 30/07/2018   21:19



183

General discussion

8

44. Singh M, Drake CL, Roth T. The prevalence of multiple sleep-onset REM 
periods in a population-based sample. Sleep 2006;29(7):890–5.

45. Hing E, Cherry DK, Woodwell DA. National ambulatory medical care 
survey: 2004 summary. Adv Data 2006;(374):1–33.

46. Papp KK, Penrod CE, Strohl KP. Knowledge and attitudes of primary care 
physicians toward sleep and sleep disorders. Sleep Breath. 2002;6(3):103-9.

47. Resnick B. The racial inequality of sleep. The Atlantic Daily. Oct. 27, 
2015. Assessed on 10/01/2018 from: https://www.theatlantic.com/health/
archive/2015/10/the-sleep-gap-and-racial-inequality/412405/.

48. KL: Does Inadequate Sleep Play a Role in Vulnerability to Obesity?: American 
Journal of Human Biology 2012; 24:361-371.

49. Robbins R, Senathirajah Y, Williams NJ, Hutchinson C, Rapoport DM, 
Allegrante JP, Cohall A, Rogers A, Ogedegbe O, Jean-Louis G. Developing a 
tailored website for promoting awareness about obstructive sleep apnea (OSA) 
among blacks in community-based settings. Health Commun. 2018;(0):1-9 
doi: 10.1080/10410236.2018.1423865.

Anujuo_binnenwerk_FINAL.indd   183 30/07/2018   21:19


