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Abstract

Background: The purpose of this study was to explore any gender-related differences in prevaence of and condition-associ-
ated factors related to non-alcoholic fatty liver disease (NAFLD) amongst police population in Taipei, Taiwan.

M ethods: We studied a total of 1016 healthy adults with police work (972 males and 44 females) voluntarily admitted to
physical check-up between January 2006 and December 2006. Blood samples and ultrasound-proved fatty liver sonography
results were col lected.

Results: The prevalence of NAFLD for this sub-population was found to be 52.2%, the prevalence revealing a statistically
sgnificant decrease with increasing population age (P<0.001). Males exhibited a greater prevalence of NAFLD than did
females (53.6% vs 20.5%, P<0.0001). Using multiple logistic regression andysis, in addition to male gender, an older age,
higher BMI, higher ALT, presence of hyperuricemia, hypercholesterolemia, and hypertriglyceridemia were the significant
factors associated with NAFLD. Gender-related differences as regards associated factors were also reveaed. For males, hy-
peruricemia (OR=1.35, 95%Cl: 1.07-1.86), higher ALT (OR=2.31, 95%Cl: 1.50-3.56), hypercholesterolemia (OR=1.33,
95%Cl: 1.01-1.82), and hypertriglyceridemia (OR=1.55, 95%CIl: 1.01-2.37) were sgnificantly related to NAFLD but these
were not so for females.

Conclusion: several gender-related differences were noted pertaining to the prevalence of and relationship between hyperu-
ricemia, higher ALT, hypercholesterolemia, and hypertriglyceridemiaand NAFLD in the present study.

K eywor ds: Nonalcoholic fatty liver disease, Prevalence, Police Service, Gender Difference

Introduction

Fatty liver is a common condition and results in
higher care utilization and costs and could be
either acoholic or nonalcoholic (1). Non-alco-
holic fatty liver disease (NAFLD) is a clinic-
pathological diagnosis characterized by macro-
vesicular steatosis in hepatocytes and metabolic
stress-related liver disorder, occurring in the
absence of other causes of chronic liver disease

(2). NAFLD now affects about 20-30% of the
general population in industrialized Western
countries (3,4). In additional, non-acoholic
steatohepatitis (NASH) is a syndrome characte-
rized by the association of fatty liver and lobular
hepatitis and chronically elevated adanine ami-
notransferase plasma levels (5). Eventually,
NASH could be lead to nonalcoholic, nonchole-
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static cirrhosis and probably hepatocellular car-
cinoma (6). From the clinical viewpoint, in-
creased NASH can develop liver fibrosis as
much as reaching 50% (7). The early detection
of this liver disorder by screening followed by
appropriate intervention may offer a practical
means for the prevention of condition-associated
hepatocellular damage.

The police are empowered to enforce the law,
protect property, and reduce civil disorder. Their
powers include the legitimized use of force. Po-
lice work has been described as one of the most
stressful occupations in the world (8). To the
best of our knowledge, few studies explored the
epidemiologic information of NAFLD among
police work population. From the viewpoint of
preventative medicine, it is not only important to
be cognizant of the background prevaence of
NAFLD in this highly pressure population, but
also to explore the complete spectrum of demo-
graphic and biological markers which may be
related to NAFLD. Further, some uncertainty
still exists as regards whether the prevalence of
and the associated risk factors for an NAFLD
reveal gender difference amongst a sub-popula
tion. Thus, in order to identify the prevalence of
and associated risk factors for NAFLD, the pre-
sent study was designed so as to attempt to ex-
plore the potential for condition-related gender
difference, because it was considered that such
difference might underscore important implica-
tions for the understanding of the overal patho-
genesis of NAFLD. The purpose of this study
was to explore such gender difference in the
context of prevdence of and associated risk
factors for NAFLD amongst the police popula
tion, as determined by the application of a
healthy volunteer subjects screening program
health examination in Taipel, Taiwan.

Materials and M ethods

Data resource and data collection

This cross-sectiona study was conducted with a
total of 1016 police officers (972 maes and 44
females) voluntarily admitted to Central Clinic
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and Hospital for an annual physical check-up
between January 2006 and December 2006.
Blood samples and ultrasound sonography re-
sults were collected. Fasting blood samples were
drawn via venipuncture from study participants
by clinical nurses. Overnight-fasting serum and
plasma samples (from whole blood preserved
with EDTA and NaF) were kept frozen (-20°C)
until ready for analysis. Definitions of the fol-
lowing diseases / conditions were high fasting
plasma glucose (FPG)3110mg/dl, obesty: a
body mass index (BMI)3 27K g/m?, hypertension:
a high systolic blood pressure (SBP) 2140
mmHg or high diastolic blood pressure (DBP)
390 mmHg, hyperchol esterolemia (> 200mg/dL ),
hypertriglyceridemia (3 200mg/dL), and hyper-
uricemia (® 7mg/dL for males or 36mg/dL for
females). Serum ALT or AST leve 340U/L
were classified as elevated (9). Access to hos-
pital records was approved by the hospital hu-
man subjects review board at Central Clinic and
Hospital.

Ultrasound examination

Hepatic ultrasonography for al study police was
performed by the well-trained ultrasonographist
using a Toshiba Nemio (SSA-550A) ultrasound
probe. The ultrasonographic criteria which were
used to diagnose a fatty liver included liver and
kidney echo discrepancy, presence of an in-
creased liver echogenicity, echo penetration into
the deep portion of the liver, and clarity of the
liver blood vessel structures(10). All study sub-
jects who were diagnosed as NAFLD at OPD by
ultrasound and without disease history of
chronic hepatitis and alcohol consumption were
enrolled the study. In addition, the degree of
NAFLD on ultrasonography was divided into
mild or severe scales.

Interobserver reliability in ultrasound sono-
graphy

In order to set up a consistent diagnosis of
NAFLD between specialists, the Kappa statistic
was used to assess the agreement of inter-ob-
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server reliability among study specialists. A pilot
study was performed using 100 randomly se-
lected healthy subjects other than the study par-
ticipants. For inter-observer religbility, the
Kappa value for diagnosis of NAFLDS between
gpeciaists was 0.78 (95%Cl: 0.70-0.85).

Statistical analysis

Statistical analysis was performed using SAS for
Windows, (SAS version 9.1; SAS Institute Inc.,
Cay, NC, USA). A p-vaue of <0.05 was cons-
dered to represent a statistically significant dif-
ference between two test populations. For univa-
riate analysis, the two-sample, independent t-test
method was adopted to assess differences in the
mean value of continuous variables between
subjects with and without NAFLD. Crude and
adjusted odds ratios (adjustment for gender and
age) were estimated and 95% confidence inter-
vals were used. Multiple logistic regression was
also performed in order to investigate the inde-
pendence of risk factors associated with the pre-
vaence of NAFLD.

Results

As table 1 shows, the overall prevalence of
NAFLD for the test population was 52.2%, this
parameter revealing a statistically significant
decrease with increasing study-subject age by
means of the c? trend test (P<0.001). The
prevalence of NAFLD for males proved to be
substantialy greater than it was for females (re-
spectively, 53.6% vs 20.5%, p value for c?
test<0.0001). In addition, after stratifying data
by age into one of four broad (age) groups,
study-participating males exhibited a more-pro-
nounced prevaence of NAFLD for &l age
groups than was the case for the female group.
The age-specified prevdence of NAFLD re-
vealed a significant positive relationship with
age when applying the ¢? trend test (P<0.001)
for male study subjects but not so for femaes
(P=0.54).
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Table 2 illugtrates the results of the comparison
of a variety of test characteristics and their po-
tential association with the specific (NAFLD)
class value (yes or no) for study-included police
screened subjects. Using the two-sample inde-
pendent t-test, the associated factors that were
significantly related to NAFLD included age,
SBP, DBP, BMI, uric acid, AST, ALT, tota
cholesterol, triglyceride, and FPG. In addition to
DBP, BMI, total cholegterol, and triglyceride
were the significant factors associated with
NAFLD for both in males and in females. Gen-
der-related differences as regards associated
factors were also reveded. Age, SBP, uric acid,
AST, ALT and fasting plasma glucose were sig-
nificantly related to NAFLD only for mae po-
lice subjects. (Table 3)

Table 4 presents the crude and adjusted odds
ratios for the association between certain rele-
vant associated risk factors and NAFLD. Com-
pared to individuas who exhibited without
NAFLD, subjects featuring NAFLD revealed a
more-pronounced prevalence of: hypertension
(adjusted OR=2.37, 95%ClI: 1.60-3.52), in addi-
tion to higher BMI (adjusted OR=5.85, 95%Cl:
4.38-7.82), hyperuricemia (adjusted OR=2.01,
95%Cl: 1.52-2.66), higher AST (adjusted
OR=5.51, 95%CI: 2.29-13.29), higher ALT (ad-
justed OR=4.16, 95%CIl: 2.84-6.09), hypercho-
lesterolemia (adjusted OR=1.86, 95%Cl: 1.42-
2.44), hypertriglyceridemia (adjusted OR=3.15,
95%Cl: 2.16-4.59), and higher fasting plasma
glucose (adjusted OR=3.77, 95%Cl: 1.07-13.28)
subsequent to adjustment for gender and age.
The effect of independent associated risk factors
upon NAFLD was examined using the multiple
logistic regression model. As is depicted in Ta
ble 5, subsequent to adjustment for confounding
factors, gender (male vs femae, OR=1.99,
95%Cl: 1.12-4.58), age (OR=1.07, 95%Cl: 1.05-
1.09), and the presence of higher BMI (yes vs
no, OR=4.41, 95%Cl: 3.25-5.97), hyperuricemia
(yes vs no, OR=1.40, 95%CI: 1.02-1.91), higher
ALT (yes vs no, OR=2.30, 95%CI: 1.49-5.34),
hypercholesterolemia (yes vs no, OR=1.36,
95%Cl: 1.02-1.84), and hypertriglyceridemia
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(yes vs no, OR=1.54, 95%CI: 1.01-2.36) ap-
peared to be statistically significantly related to
NAFLD. The data presented in Table 5 aso
show the dramaticaly different results of multi-
ple logistic regression of the data as stratified by
gender. For males, the statistically significantly
associated risk factors related to an NAFLD in-
cluded age (OR=1.07, 95%CI: 1.05-1.09), and
the presence of higher BMI (yes vs no,
OR=4.39, 95%CI: 3.23-5.98), hyperuricemia

(yes vs no, OR=1.35, 95%ClI: 1.07-1.86), higher
ALT (yes vs no, OR=2.31, 95%CI: 1.50-3.56),
hypercholesterolemia (yes vs no, OR=1.33,
95%Cl: 1.01-1.82), and hypertriglyceridemia
(yes vs no, OR=1.55, 95%Cl: 1.01-2.37). For
femae study participants, the statistically sig-
nificant associated risk factors related to
NAFLD included age (OR=1.03, 95%CI: 1.00-
1.10), and presence of higher BMI (yes vs no,
OR=1.10, 95%Cl: 1.01-6.05).

Table 1: The gender and age specific prevaence of NAFLD among police screened subjects (n=1016)

Screened NAFLD Prevalence P-value for
No. NAFLD (%) trend test
Variables No.
Male (n=972)
20-29 220 58 26.6
30-39 463 263 56.2 <0.001
=40 286 200 69.3
Tota 972 521 53.6
Female (n=44)
20-29 16 2 125
30-39 10 2 20.0 0.54
=40 18 5 27.8
Tota 44 9 205
Total (n=1016)
20-29 236 60 254
30-39 473 265 56.0 <0.001
=40 307 205 66.8
Tota 1016 530 522

Table2: Comparisons of characteristics of NAFL D among police screened subjects

No Yes Total P-value
(n=486) (n=530) (n=1016)
M ean+SD M ean+SD M ean+SD
Variables
Age(yr) 33.38+7.64 37.75+6.76 35.66+7.52 <0.001
SBP(mmHg) 121.74+6.76 126.37+14.32 124.16+13.65 <0.001
DBP(mmHQ) 75.25+9.66 80.88+11.48 78.19+11.01 <0.001
BMI (Kg/mz) 2297+2.73 26.52+3.34 24.82+354 <0.001
Uric acid(mg/dI) 6.56+1.34 7.14+1.41 6.86+1.41 <0.001
AST(U/L) 20.06+6.46 25.60+14.51 22.95+11.73 <0.001
ALT(U/L) 22.80+13.58 39.57+30.34 31.55+25.26 <0.001
Totd cholesterol 185.37+32.97 203.37+39.00 194.76+37.33 <0.001
(mg/dl)
Triglyceride (mg/dl) 114.87+136.95 190.80+194.01 154 .48+173.26 <0.001
Fasting plasma glu- 87.42+13.15 92.10+22.27 89.86+18.62 <0.001
cose (mg/dl)
57
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Table 3: Comparisons of characteristics of NAFLD stratified by gender among police screened sub-

jects
Male Female
With NAFLD  Without NAFLD  P-value With NAFLD Without NAFLD P-value
M ean+SD Mean+SD Mean+StD Mean+SD

Age(year) 33.24+7 47 37.74+6.73 <0.001 35.11+9.54 38.22+8.60 0.38
SBP(mmHg) 122.94+11.82 126.59+14.29 <0.001 106.34+10.12 113.78+10.52 0.06
DBP(mmHQ) 76.00+9.45 81.03+11.48 <0.001 65.54+6.56 72.22+7.14 0.01
BM I(kg/mz) 23.10+2.67 26.56+3.33 <0.001 21.20+2.93 24.20+2.62 0.01
Uric acid(mg/dl) 6.71+1.24 7.17+1.39 <0.001 4.67+1.07 5.26+1.42 0.18
AST (mg/dl) 20.31+6.56 25.77+14 58 <0.001 16.74+3.74 15.78+2.68 0.47
ALT(mg/dl) 23.55+13.72 39.95+30.45 <0.001 13.11+5.86 17.11+4.70 0.07
Totd cholesterol 185.03+33.06 203.18+39.15 <0.001 189.74+31.93 214.33+28.04 0.04
(mg/dl)

Triglyceride 118.76+141.15 192.44+195.21 <0.001 64.77+32.98 95.89+41.52 0.02
(mg/dl)

Fasting plasma glu- 87.55+13.61 92.18+22.45 <0.001 85.77+3.51 87.22+1.86 0.24

cose (mg/dl)

Table 4: Crude and adjusted odds ratio of associated factors for NAFLD among police screened sub-

jects
With Without
Item NAFLD NAFLD Crudeoddsratio Adjusted oddsratiol
(n=530) (n=486)
Gender female 9 35 0.22
male 521 451 (0.11-0.47)
Age(yr) 20-29 60 176 1.00
30-39 265 208 3.74
(2.65-5.28)
340 205 102 5.90
(4.04-8.60)
Hypertension yes 412 445 311 237
no 118 41 (2.13-4.54) (1.60-3.52)
Higher BMI yes 119 322 6.78 5.85
no 411 164 (5.14-8.95) (4.38-7.82)
Hyperuricemia yes 151 212 194 201
no 379 274 (1.50-2.52) (1.52-2.66)
Higher AST yes 487 480 7.06 551
no 43 6 (2.98-16.75) (2.29-13.29)
Higher ALT yes 363 445 4.99 4.16
no 167 41 (3.45-7.22) (2.84-6.09)
Hyper- yes 258 331 225 1.86
cholesterolemia no 272 155 (1.74-2.91) (1.42-2.44)
Hyper- yes 376 443 4.22 3.15
triglyceridemia no 154 43 (2.93-6.08) (2.16-4.59)
Higher fasting  yes 513 483 5.34 377
plasmaglucose no 17 3 (1.55-18.32) (1.07-13.28)
!Aujestment for gender and age
58
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Table 5: Multiple logistic regression of associated factors for NAFLD among police screened subjects

Male (n=972) Female (n=44) Total (h=1016)

OR 95%Cl OR 95%Cl OR 95%ClI
Gender(male vs female) 199 1.12-458
Age(yrs) 107 1.05-1.09 1.03 1.00-1.10 1.07 1.05-1.09
Hypertension (yes vs no) 124  0.79-1.93 124 0.79-1.94
Higher BMI (yesvsno) 439 323-598 110 1.01-6.05 441 3.25-5.97
Hyperuricemia (yesvs no) 135 1.07-1.86 345 0.63-18.97 1.40 1.02-191
Higher AST (yesvsno) 215 0.80-5.74 214 0.80-5.73
Higher ALT (yesvsno) 231  150-356 230 1.49-534
Hypercholesterolemia (yes vs no) 133 1.01-182 202 0.38-10.85 1.36 1.02-1.84
Hypertriglyceridemia (yes vs o) 155 1.01-2.37 154 1.01-2.36
Higher fasting plasmaglucose 201 048-8.39 205 0.49-8.57
(yesvsno)

Discussions

Prevalence of non-alcoholic fatty liver disease
Police are part of society, must cope with the
pulse of society and seek to catch up with the
times. In Taiwan, the police are the well edu-
cated, trained, and selected population. The se-
lection criteria for admission are completion of
high school and physical and menta tests. Dur-
ing the study period, the recruits are trained tho-
roughly in specific tasks and prepare them for
operational duties. Undoubtedly, the require-
ments of good health and appropriate training to
be a police officer are necessary. Because the
police officers work around the clock in order to
maintain our security and stability. The long
hours or irregular working hours, may cause
some adverse health effects. To the best of our
knowledge, however, there would appear to
have been published only few community-based
studies attempting to determine the prevaence
and possible etiology of NAFLD for the general
Chinese population, which & so faced to the bur-
den of liver disease (11).

One of the important benefits of the NAFLD
screening program was that chronic liver disease
was often identified by the detection of this syn-
drome; as such a screening test was commonly
included in the serum chemistry panels con-
ducted upon hedthy individuas. Further, the
relative significance of such results was often
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ignored when the NAFLD was deemed to be
only just slightly abnormal. It has become clear
that NAFLD is an increasingly common prob-
lem in worldwide although the limitation of the
widely used diagnostic tools. The mgority of
studies excluded patients with a history of aco-
hol consumption and hepatitis on the basis of
self-report data, however, the criteria varied
widely (11). In the Chinese population, the me-
dian prevalence of ultrasonographic steatosis
was about 10% and ranged from 1-30%. The
prevaence of NAFLD for our study population
(52.2%) was higher than the corresponding fig-
ure presented in a previous population-based
study conducted in general Chinese populétions
(12-14). The police aways face to the hard
work, job stress, and reversed working and rest-
ing time. Irregular lifestyle and eating habits and
careless their own hedth are also maor prob-
lems. Both daily hassles and police operationa
duties could influence the police health and in-
crease the risk of many chronic diseases such as
hypertension, hyperlipidemia, diabetes, obesity,
and metabolic syndrome. This might partialy
explain the apparently high prevalence of
NAFLD observed in our study. Further, another
possible reason for such difference between the
results of the genera population-based studies
and our results may ssimply have been related to
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the different study populations. In addition, pre-
vious epidemiologic studies also explore that the
prevalence of fatty liver varied by occupation
and found highest in administrative officers and
white collars, followed by labourers, peasants,
and monks (12). The diet habits, physica activ-
ity or other related factors should be taken into
consideration.

The implications of gender difference as re-
gardsassociated risk factorsfor NAFLD

Our results have reveded that male gender and
an older age both represented significant risk
factors related to the likelihood of NAFLD.
Such a finding would appear to be consistent
with the results of other population-based stud-
ies conducted elsewhere (10, 11). In addition,
previous study has aso demonstrated that
NAFLD has a more even distribution between
male and femae and the possible reason was
female hormones protect against NAFLD has
been postulated and supported by evidence that
NAFLD is twice as common in postmenopausal
women as in premenopausal women (11,15). In
this study, the mean age of femae police was
younger and this may be why the NAFLD was
not more common in the female study subjects.
A growing body of evidence gppears to indicate
that significant liver disease may accompany
(seemingly) mild serum aminotransferase level
elevations (9). Consistent with the results of
other studies (12), our results reveaded that a
higher ALT was highly associated with NAFLD.
The determination of serum ALT level consti-
tutes the most-frequently applied test for the
identification of patients suffering from liver
disease, this parameter also acting as a surrogate
marker for disease severity and/or as an index of
hepatic activity (16). The prevalence of fatty
liver in patients with elevated ALT increased
from 26% to 51% and revealed the substantialy
increased prevalence of fatty liver in the studied
population (12, 17). In the mainland China and
Taiwan, now NAFLD is becoming one of maor
causes of asymptomatic elevation of liver en-
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zymes among those participating in regular
health examinations (17, 18).
Hypercholesterolemia and hypertriglyceridemia,
the components of metabolic syndrome, are sSig-
nificantly related to NAFLD in this study. It is
now agreed that the well established term ‘ meta-
bolic syndrome’ remains the most useful and
widely accepted description of this cluster of
metabolically related cardiovascular risk factors
which also predict a high risk of developing di-
abetes (19). Metabolic syndrome could be
viewed as a strong predictor of NAFLD and
NAFLD is aso a good predictor for the cluster-
ing of components of risk factors for metabolic
syndrome (20-22).

Hyperuricemia was aso significantly related to
male with NAFLD in the present study. Clinical
study showed that a fructose load might lead to a
more-substantial increase in serum uric-acid
level amongst patients suffering chronic hepati-
tis than would be the case for norma subjects
(23). Serum uric-acid level has also been re-
ported to have been elevated amongst subjects
suffering from chronic liver lesions, especialy
those of a non-infectious origin (9). In addition,
the extent of such serum-level elevation appears
to be dependent upon the specific severity of the
hepatic lesions (9, 24). We were not able to de-
termine the degree to which could have occurred
or to what extent the increase in serum uric acid
level had arisen prior to liver disease having
developed from the cross-sectional nature of our
study design in this screening program. Further
epidemiological and etiological investigations
are clearly needed in order to clarify the patho-
physiological mechanisms of gender difference
between uric acid and NAFLD.

Perceived limitations

One of major limitations to the present study
was potential selection bias due to one area po-
lice population screened. The potential impact
on the prevalence and the study-observed
NAFL D-associated risk factors were, in our es-
timation, inevitable. Nevertheless, given the
rather large sample size of this study, we still did
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retain sufficient statistical power to be able to
effectively evaluate the presence of any gender
differences between the various associated risk
factors for NAFLD subsequent to adjustment for
confounding factors. Secondly, because it would
appear that, to the best of our knowledge, no
standard diagnostic elevation has yet been inter-
nationally accepted to constitute NAFLD, dif-
ferent studies may elect to set dlightly different
definition, such that our estimation of what con-
stituted NAFLD could have suffered from some
level of misclassification-bias identification.
Thirdly, for the cost consideration, we did not
collect the information of liver biopsy to con-
firm, diagnose, and stage of NAFLD, and ultra-
sonography results as a part of our study, such
that the “true” causes of observed NAFLD for
study-participating individuals were not able to
be determined. Finally, our measurements were
conducted at only a single point in time and, by
clear inference, would not be able to be used to
reflect long-term exposure to various demo-
graphic or biochemical aspects or factors, which
might be important influencers of NAFLD. The
solution to such a quandary would best be ac-
complished by conducting a number of prospec-
tive longitudina analogous studies, the results of
which would be expected to complement the
community-based (cross-sectional) findings of
this study.

In conclusion, as a consequence of the conduct
of this study, several gender-related dissimilari-
ties were noted as regards the relationship be-
tween hyperuricemia, higher ALT, hypercho-
lesterolemia, and hypertriglyceridemia and
NAFLD for study-included individuals, as also
in regard to the actual prevaence of such level
elevation. Further studies are not only needed in
order to elucidate the temporal sequence of
events that typically lead to NAFLD and thus
develop more-satisfactory non-invasive indica-
tors of liver pathology, but aso to in order to
further explore the ream of gender-related dif-
ferences that appear to be involved with NAFLD
among police population.
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