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Introduction: Increase in the prevalence of metabolic syndrome (MetS) has become
a worldwide major health problem. So far, there are limited data about the impact of
occupation types and the development of metabolic risks in females. This study aimed to
compare the metabolic risk profiles and in two extremely different female occupational
groups: police officers (PO) and office workers (OW).

Methods: The prospective study included a total number of 97 female subjects (37 POs
and 60 OWs) from Germany. Anthropometric characteristics, metabolic risk parameters
as well as laboratory parameters were taken. The diagnosis of MetS was based on the
criteria of the International Diabetes Federation (IDF).

Results: Female OWs presented a high prevalence of obesity, shown in average abdominal
waist circumference (85.3 £ 14.5 cm) above the threshold of >80 cm recommended by the
IDF to define abdominal obesity. Sixty percent of OWs versus 25% of POs had an abnormal
abdominal waist circumference. Concerning other metabolic risk factors (HDL, triglycerides,
body mass index, blood pressure) no significant differences were found, but a tendency
toward a higher prevalence of abnormal values is presented in OWs than POs. MetS was
detected in almost 8% of OWs as compared with 5% in POs (p = 0.705).

Conclusion: In an international comparison, German female POs showed one of the
lowest prevalence of MetS, whereas the prevalence in OWs is equal to results in other
countries. In conclusion, especially the occupational type of female OWs presented
elevated factors, that are associated with increased metabolic risk. There is a relevant
need for further prospective studies with larger sample sizes in female workers to
determine the influence between occupational type and metabolic system.

Keywords: female office worker, female police officer, metabolic syndrome, metabolic risk
factors, metabolic risk

Introduction
Increase in the prevalence of metabolic syndrome (MetS) has become a worldwide
major health problem and the prevention and treatment of MetS are one of the
major challenges in medicine today. The worldwide reported prevalence is between
10% and 84% depending on the ethnicity, age, gender and race of the population.'
According to the German population the prevalence of MetS is 23%, with an
upward trend.? Proportionally, the MetS is more common in men than in women.’
MetS is defined as a constellation of interconnected biochemical, physio-
logical, clinical and metabolic factors, including hypertension, central obesity,

dyslipidemia atherosclerosis and hyperglycemia. These are increasing the risk
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of atherosclerotic cardiovascular diseases, diabetes and
all-cause mortality.* Another important determinant for
MetS is a physically inactive lifestyle.” A high physical
activity leads to reduction of cardiovascular risk factors
including reduced burden of obesity and blood pressure
and improved lipid profiles.® Different occupations are
associated with varying levels of physical activity.’

In this study, we compared metabolic risk in
females in two occupational groups that differed in
their working activities: police officers (PO) and office
workers (OW). First, POs working conditions include
job-related hazards as the threat of bodily injury or
death, intense physical stress and unpredictable emer-
gencies in their daily work, which is associated with
high health risk.® Therefore, good physical health is
necessary and expected as it reduces physical danger
considerably. Apart from that, a metabolic risk of POs
is already described by some studies.” The working
condition of police officers on patrol are characterized
by shift and night work and they often were without
fixed feeding patterns. These are maybe all factors of
influence on the development of MetS.

The second group is comprised of female OWs in
public administration, a numerically large workforce with
approximately 18.5 million civil servants in Germany.'’
The characteristics of working condition as an OW are
typically working in a sedentary position and get little
physical exercise. It is expected that these OWs will
have a greater metabolic risk and the association of seden-
tary time with increased metabolic risk factors and an
unhealthy lifestyle is already known.''"'> Additional stu-
dies describe that OWs were at a higher risk for MetS
compared with non-office workers."?

But so far, there are limited data about the impact of
occupational types and the development of MetS in
females. Therefore, it is of major interest to examine
different female occupational groups and their metabolic
risk profile and to compare these results with interna-
tional data. To date, whether female OWs, an occupation
with low levels of occupational physical activity, are at
increased risk of metabolic risk factor compared to
female POs, an occupational group with increased physi-
cal activity is not well studied. Therefore, the aim of this
study is to determine the metabolic risk profile of ran-

domly selected female OWs and POs in Germany.

Materials and Methods

Study Population

Female POs and OWs in the Ruhr area (Germany) were invited
to participate in this study via internet advertisements, social
media, and local corporate distribution after they responded to
an official request. Participation was voluntary. We included 97
female subjects (37 POs and 60 OWs). Inclusion criteria for
POs were working in police patrol service by shift work at the
federal police force of Germany. Both groups consisted of
female Caucasians. The OWs worked in tax offices or muni-
cipal administration and performed desk work. Age range was
between 23 and 59 years. Desk work was characterized by
a sedentary position of work in a fulltime job (>35 hours per
week) in accordance with the criteria of Sedentary Behavior
Research Network (SBRN).'*

Information and Informed Consent

The examinations followed all related tenets of the
Declaration of Helsinki and the study was approved by
the Human Research Ethics Committee of the University
of Witten/Herdecke (application no. 121/2013). All sub-
jects provided written informed consent.

Examinations

The examination has been performed at one time at the
Sports Medicine Centre in Hagen (Research Sector
Public Health
University Witten/Herdecke) by a trained clinicians.

Prevention, and Sports Medicine,

The medical history was collected by using a questionnaire.
Participations should be refrained from eating and drinking in
the last 4 to 6 hours before estimating body weight and labora-
tory parameters. For the collection of body weight, body
composition and body height participations were informed to
wear only underwear without any other clothing or shoes.
Tanita BC-418MA segmental body composition analyzer
was used to calculate weight and body composition.'> The
laboratory tests have been implemented at the beginning of
the examination to determine haematological parameters.
Blood serum parameters that were analyzed included: high-
density lipoprotein (HDL), triglyceride, glycated haemoglobin
(HbAlc). Venous blood sampling was taken in a seated posi-
tion from an antecubital vein and then directly brought to the
laboratory for analyzing (Laboratory: Laborgemeinschaft
West-LG Rhein-Ruhr, Essen, Germany).

The measurement of blood pressure was conducted in
a supine position, after at least 10 minutes of rest, with
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a calibrated standard blood pressure cuff. The mean of the two
readings was taken as each individual’s blood pressure. The
measurement of waist circumference was made at the end of
expiration while the subject was standing, by using
a measuring tape placed around the waist at the midpoint
between the lower edge of the ribs and the upper edge of the
iliac crest. According to the guidelines of the International
Diabetes Federation, the Diagnosis of the MetS was defined
as the presence of one main trait (abdominal obesity, defined as
a waist circumference >85c¢m and/or BMI > 30 kg/m2) and at
least two or more of the secondary traits (triglyceride >
150 mg/dl, fasting serum HDL-C <50 mg/dl, resting systolic
blood pressure (RRsRest) >130/85mmHg, fasting plasma glu-
cose > 100 mg/dl or already diagnosed diabetes mellitus

type I1).'°

Statistical Analysis

For performing the statistical analysis Stata/IC 13.1 for
Windows (StataCorp LP, College Station, TX) was used.
Anthropometric parameters, clinical and laboratory values
were categorized by mean, standard deviations (SD) and med-
ians. Categorical characteristics were described by specifying
absolute and relative frequency. Differences in anthropometric
characteristics and metabolic risk factors among groups were
estimated using linear regression adjusted for age because
most of the analyzed parameters were directly age-related,
95% confidence intervals (ClIs) are also reported. All statistical
tests were two-sided with a significance level of 0.05.

Results

Age and Professional Experience

The average age of the POs were 31.2 + 6.3 years (range
24-49) and OWs were 45.5 = 8.3 years old (range 23-57)
(Table 1). The difference in age between the two groups were
significant (—14.29 (—17.25-11.33), p<0.001). Therefore, in
subsequent comparisons the results were adjusted for age.
Participating OWs had an average professional experience of

Table 1 Age and Professional Experience of the Study Population

22.4 £ 10.0 (range 1.5-40) and POs 12.3 £ 7.1 years (range
4-31), taking into account any training period.

Anthropometric Characteristics

The parameters weight, height, BMI, muscle mass and body
surface area were not significantly different between the
groups. Although no significant differences were found
between body fat, weight and BMI, OWs showed for all
three parameters higher values than POs. BMI in the group
of OWs (26.3 + 5.8) was above the normal value of <25 kg/m2
and thus corresponded to overweight. Table 2 describes the
of the two
Anthropometric characteristics of both groups are shown in
Table 2.

anthropometric measurements groups.

Metabolic Risk Factors

There was no significant difference between the groups of
OWs and POs in waist circumference and BMI, one of the
central risk factors of MetS. The average abdominal waist
circumference of OWs was 85.3 + 14.5 cm. This was above
the threshold of >80 cm recommended by the IDF to define
abdominal obesity, whereas the average abdominal circum-
ference of POs was under the threshold of the IDF recom-
mendations (Waist circumference: 77.6 = 11.0 cm). The other
considered factors (triglyceride, HDL, blood pressure, HbAlc
%) did not differ significantly between the groups (Table 3).

Table 4 shows the number and percentage of normal
and abnormal values of risk factors that are used to assess
the MetS. Before adjusting for age, significantly higher
waist circumference was diagnosed in OWs than POs
(p=0.001). But after adjustment for age, there was no
significant difference anymore (p=0.558).

Although this correlation was abolished after adjusting
for age, no statistically significant differences were found
for the subdivision of the risk parameters in normal and
abnormal for waist circumference, triglyceride, HDL, rest-
ing systolic blood pressure (RRgres), resting diastolic

Office Workers Police Officers Police Officers vs Office Workers
n Mean | SD Median | n Mean | SD | Median | Estimated Difference*
(95%-Cl)/
p-value
Age(Years) 60 | 455 83 47.0 37 | 312 6.3 29.0 —14.29 (—17.25-11.33) p<0.001
Professional experience (Years) | 60 | 22.4 10.0 | 23.0 37 | 123 7.1 10.0 2.77 (0.59—4.95) p=0.013

Note: *Linear regression adjusted for age.
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Table 2 Anthropometric Characteristics of the Study Population

Office Workers Police Officers Police Officers vs Office Workers
n Mean SD Median n Mean SD Median Estimated Difference* (95%-CI)/
p-value

Weight (kg) 60 742 16.8 70.3 37 69.5 1.9 66.4 1.85 (—5.48-9.18) p=0.617

Height (cm) 60 168.0 6.3 168.0 37 171.2 6.1 171.0 2.30 (—1.60-6.20) p=0.244

BMI (kg/m2) 60 26.3 5.8 249 37 237 4.0 23.0 —0.06 (—2.74-2.63) p=0.967

Body surface area 60 1.85 0.21 1.81 37 1.81 0.16 1.80 0.03 (—0.06-0.13) p=0.492

Muscle mass (kg) 60 46.3 5.7 455 37 46.9 49 454 2.10 (—0.86-5.05) p=0.162

% body fat 60 329 7.5 322 37 28.2 5.9 27.5 —1.55 (-5.07-1.96) p=0.383

Note: *Linear regression adjusted for age.

Table 3 Metabolic Risk Factors for Diagnosis of Metabolic Syndrome According to the IDF

Office Workers Police Officers Police Officers vs Office Workers
n Mean | SD Median | n Mean | SD Median | Estimated Difference* (95%-Cl)/p-value
Central risk factors
Waist circumference (cm) | 60 | 85.3 145 | 82.0 36 | 776 11.0 | 76.2 0.30 (-7.01-7.62) p=0.935
BMI (kg/m2) 60 | 263 5.8 24.9 37 | 237 4.0 23.0 —0.06 (—2.74-2.63) p=0.967
Other risk factors
Triglyceride (mg/dl) 58 | 107.5 44.6 | 94.0 37 | 10l.1 59.2 | 85.0 3.10 (—28.74-34.95) p=0.847
HDL (mg/dl) 58 | 65.7 15.3 | 63.5 37 | 729 l6.1 | 76.0 847 (-0.96-17.90) p=0.078
RRRrest (mmHg) 60 | 120.6 13.7 | 120.0 37 | 1192 13.7 | 120.0 1.21 (—6.12-8.55) p=0.743
RRgRest (mmHg) 60 | 80.6 8.5 80.0 37 | 804 8.7 80.0 0.26 (—4.53-5.04) p=0.915
HbAlc (%) 56 | 5.5 0.9 54 35 | 5.2 03 52 —0.21 (-0.56-0.13) p=0.223
Note: *Linear regression adjusted for age.
blood pressure (RRgresr) and HbAlc (%) values. But 60% Discussion

of OWs versus only 25% of POs had an abnormal abdom-
inal waist circumference. For all the other risk factors
(triglycerides, HDL, blood pressure, blood sugar and
BMI) there were no major differences in the number and
percentage of abnormal values between the groups detect-
able. For all risk factors in both groups, there are more
percentual participants with normal values than abnormal
values (Table 4).

Metabolic Syndrome

There was no significant difference in the diagnoses of
MetS between the two female groups. OWs had MetS
more often than POs. According to IDF criteria, MetS
was diagnosed in 8% (n=5) of OWs, but only in 5.4%
(n=2) of POs (Table 5). Thirty-one to forty years old
OWs had the highest prevalence of MetS (20%),
whereas in the group of POs the highest prevalence
was in the group >50 years (66,7%).

The day-to-day work of POs is characterized by a strong
physical strain for which good physical fitness is neces-
sary. In contrast to this, the everyday work as OW is
characterized by a predominantly sedentary workload. It
can be assumed that the sedentary work of OWs entails
a higher metabolic risk as the occupational type of POs.
The main metabolic risk factor according to the IDF criteria
is central obesity, which can be detected by waist circumfer-
ence or BMI. Regarding BMI, the average value of female
OWs was slightly above the normal range of 25 kg/m2. In
contrast, the average value of female POs shown no elevated
average BMI. By using the BMI to detect overweight, 20% of
female OWs and 8% of POs were obese. In contrast to this,
high BMI values were described in previous studies about male
POs.'” But previous studies have shown that waist circumfer-
ence is a more precise measuring tool for assessment of obesity
than BML'® Furthermore, Lee et al' demonstrated that the
MetS is independent of BMI. Therefore, diagnosis of obesity
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Table 4 Number and Frequency of the Presence of Normal or Abnormal Values of Risk Factors of Metabolic Syndrome According to

the Criteria of the IDF'®

Office Workers Police Officers p-value* p-value™*
Normal Abnormal Normal Abnormal
Triglyceride (mg/dl) 48 (82.8%) 10 (17.2%) 31 (83.8%) 6 (16.2%) 1.000 0.745
HDL (mg/dl) 52 (89.7%) 6 (10.3%) 33 (89.2%) 4 (10.8%) 1.000 0.699
RRRest (mmHg) 42 (70.0%) 18 (30.0%) 25 (67.6%) 12 (32.4%) 0.824 0.555
RRgRest (mmHg) 42 (70.0%) 18 (30.0%) 28 (75.7%) 9 (24.3%) 0.644 0.901
Blood glucose (mg/dl) 55 (94.8%) 3 (5.2%) 37 (100%) 0 (0.0%) 0.279 -
Waist circumference (cm) 24 (40.0%) 36 (60.0%) 27 (75.0%) 9 (25.0%) 0.001 0.558
BMI (kg/m2) 48 (80.0%) 12 (20.0%) 34 (91.9%) 3 (8.1%) 0.153 0.582

Notes: *Exact Fisher-Test. **Logistic regression adjusted for age.

Table 5 Diagnosis of Metabolic Syndrome (Number/Frequency) According to the Criteria of the IDF'®

n No Metabolic Syndrome Metabolic Syndrome p-value (Exact Fisher-Test)
Office workers 60 55 (91.7%) 5 (8.3%) 0.705
Police officers 37 35 (94.6%) 2 (5.4%)
Prevalence of Metabolic syndrome categorized in age groups
Age <30 3140 41-50 >50
Office workers 0 (0%) 2 (20,0%) | (4,0%) 2 (9,9%)
Police officers 0 (0%) 0 (0%) 0 (0%) 2 (66,7%)

should be based on the waist circumference. By considering
our investigated female OWs, a strong discrepancy between
abnormal values of waist circumference and BMI was found
(abnormal values waist circumference: 60%, BMI: 20%) and
using the waist circumference for diagnosing obesity seems to
be more precise.

In our study, higher percentage points of abnormal abdom-
inal circumference were detected in OWSs than in POs, but after
age adjusting, there was no significant difference. It is known
that higher abdominal waist circumferences and the severity of
a metabolic risk is associated by working longer in a sedentary
position.”’ Furthermore, there was no significant difference in
relevant risk factors of MetS between the groups. Both groups
also showed significantly lower risk parameters than their
German male colleagues. Especially German male OWs
have a significantly higher metabolic risk profile compared to
our examined German female OWs cohort.”!

Due to the different used definitions an international
comparison of the prevalence of MetS in both occupa-
tional groups is difficult and the prevalence of MetS ulti-
mately depends on the used definition. Definitions have
been used by the World Health Organization (WHO),? the
National Cholesterol Education Program (NCEP),23 the

American Heart Association (AHA) and the National
Heart, Lung and Blood Institute (NHLBI).>*

In this study, the definition of the International
Diabetes Federation (IDF) was used to diagnose the
MetS.'® This definition focuses on four criteria: obesity,
dyslipidemia, hypertension and insulin resistance. For the
diagnosis, the main criterion of obesity and two more of
the above criteria must be present.

In our studied German female cohort, the diagnosis of
MetS was low. Eight point three percent of our female OWs
and 5.4% of the examined female POS were diagnosed with
MetS. Between the groups, there was no significant differ-
ence in diagnoses of MetS (p = 0.705). In both groups, the
diagnosis was often more present in older than in younger
participants. It may seem surprising that German female POs
show a similar risk of MetS to OWs. One reason for that can
be, that recent studies indicate that the timing of food intake
can significantly affect metabolism and weight management.
POs operating at atypical times of the 24-h day and are at risk
of disturbing feeding patterns.”®> On the other hand,
Garbarino et al®® indicate that occupational stress at work
and sleep problems in male POs are associated with an
increased diagnosis of MetS.

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13
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Table 6 Prevalence of Metabolic Syndrome in Published Studies of Police Officers and Office Workers

Prevalence of Metabolic Syndrome
Police Officers Office Workers
Study Prevalence Country | Criteria Study Prevalence Country | Criteria
(%) (%)
Own results 54 Germany | IDF Own results 83 Germany | IDF
Hartley et al* 838 USA Modified NCEP/ATP Il | Lohsoonthorn et al*> | 8.2 Thailand | Modified NCEP/ATP Il
McCanlies et al®' | 2.6 USA NCEP/ATP Il Konradi et al'? 17.9 Russia IDF
Janczura et al*? 21.1 Poland IDF Alavi et al** 20.6 Iran ATP Il
Zhang et al*® 39 China IDF Matsuura et al*® 34 Japan Japanese Criteria®’

In contrast to this, female groups showed significantly
lower prevalence rates than the group of male OWs and
POs. For example, MetS were diagnosed in 33% of cases
in a German male OW cohort.*!

In contrast to the mainly sedentary working position of
OWs, POs every day on-duty work is characterized by shift-
work and rapid changes in physical demands.® The work
working conditions are characterized by physical activity.’”
The protective influence of physical activity to prevent meta-
bolic risk factors has long been known. Otherwise further
studies have shown an association of shift-work and metabolic
syndrome in female workers.?’ It is, therefore, all the more
surprising that there is no significant difference between the
frequency of abnormal metabolic risk parameters and the pre-
valence of the MetS between the compared occupational
groups. Previous studies have shown that POs are at increased
cardiovascular and metabolic risk.”®**° High blood pressure is
not a rare phenomenon among POs and has also been reported
from other nations.” In an international comparison, the
German female POs showed one of the lowest prevalence of
the MetS. In the USA, however, domestic differences were
detectable.’**' In a European comparison, Janczura et al*>
were able to demonstrate a significantly higher prevalence of
the MetS among Polish POs.

Lohsoonthorn et al** reported a prevalence of 8.2% of
MetS in Thai female OWs of MetS and this strongly
correlates with the results of our investigated German
female OWs cohort. In opposition to this, other studies
from Russia and Iran showed a higher prevalence of the
MetS in female OWs.'*** The lowest prevalence was
described in studies by McCanlies et al®' (USA) with
2.6% and Zhang et al’> (China) with 3.9%. The question
arises whether it is possible to transfer the findings of OWs
and POs from other nations to local conditions. It should
be kept in mind that there are national differences in

professional activities and nutrition. Firstly, it would be
important to compare our study results to other data about
German female OWs and POs. An extensive literature
search showed missing data about national studies.
A literature review yielded no results on studies of the
MetS in German female OWs and POs. A comparison of
the prevalence of MetS in both groups — female OWs and
POs — to international published data are shown in Table 6.

By using the IDF definition a prevalence of 32.7% of MetS
(more common in men than in women) were describe for the
general German population.®® The working condition of OWs
is presented by mainly sedentary work activity. This also
applies to investigate our female OWs cohort. Previous inves-
tigations have already underlined the unhealthy lifestyle of
office working conditions.'>** But the female cohort has
a lower metabolic health risk than the group of male OWs,
wherein almost one-third of all male OWs MetS was
diagnosed.?' The effects and importance of working conditions
to the metabolic system have insufficiently been studied so far
and tend to be clinically under-recognized, whereas the inci-
dence of the MetS will rise dramatically. Further studies are
needed to determine the influence of the type of occupation on
the development of metabolic risk factors, especially in
Germany. Studies in other countries have already indicated
that in some cases there are important differences in the pre-
valence of the MetS itself and between different occupational
groups.**

Conclusions

To our knowledge, this was one of the first studies about
metabolic risk in female occupation groups of OWs and POs
in Germany. In conclusion, our results demonstrate that there is
no significant difference in metabolic risk between female
OWs and POs in Germany. These results show that there is
a difference between female and male police officers. Male
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police officers have greater metabolic risk.” This seems aston-
ishing since it has been expected that the job of POs that
requires adequate physical fitness would be accompanied by
a lower metabolic risk. However, shift work and stressful job
conditions in POs seem to be associated with an increased
metabolic risk. When comparing the sexes, our result corre-
sponds with previous studies that the metabolic risk of men in
these occupational groups is higher than that of women.
Female POs presented a tendency toward a lower prevalence
and values in metabolic risk factors than OWs. Particularly
female OWs tended greater abdominal waist circumference
than female POs, but there was no significant difference in the
diagnosis of MetS. Previous research has especially described
a notable difference in metabolic risk between different male
occupational groups, but data about female occupation groups
are rare. In the face of mounting evidence that there is a link
between occupation and metabolic risk, there is a relevant need
for further prospective studies with larger sizes in female
workers to determine the influence between occupational
type and metabolic system.

Limitations

This study contains some limitations that limit the relevance of
the results. On the one hand, the study population is a small
cohort and the results can be due to small study effects. Larger
prospective studies with larger size are necessary to support or
refute the results. Second, the study only takes into account the
confounder age. Other confounders, which may have influ-
enced the criteria considered, were not taken into account. It is
to be expected that this fact influenced the results.

Abbreviations

BMI, body mass index; HDL, high-density-lipoprotein;
IDF, International Diabetes Federation; MetS, metabolic
syndrome; OW, office worker; PO, police officer; RR g,
resting systolic blood pressure; RRyrest, resting diastolic
blood pressure.
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