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Abstract

Intreduction Metabolic syndrome (MetS) is associated with an increased risk of major cardiovascular events. In women,
increased serum uric acid (SUA) levels are associated with MetS and its components. However, whether baseline and changes
in SUA predict incidence of Met$ and its components remains unclear.

Methods The subjects comprised 407 women aged 71 + 8 years from a rural village. We have identified participants who
underwent a similar examination 11 years ago, and examined the relationship between baseline and changes in SUA, and
MetS based on the modified criteria of the National Cholesterol Education Program’s Adult Treatment Panel (NCEP-ATP)
I report.

Results Of these subjects, 83 (20.4%) women at baseline and 190 (46.7%) women at follow-up had MetS. Multiple linear
regression analysis was performed to evaluate the contribution of each confounding factor for MetS; both baseline and
changes in SUA as well as history ol cardiovascular disease, low-density lipoprotein cholesterol, and estimated glomerular
filtration ratio (eGFR) were independently and significantly associated with the number of MetS components during an
| L-year follow-up. The adjusted odds ratios {ORs) (95% confidence interval) for incident MetS across tertiles of baseline SUA
and changes in SUA were 1.00, 1.47 (0.82-2.65), and 3.11 (1.66-5.83), and 1.00, 1.88 (1.03-3.40), and 2.49 {1.38-4.47),
respectively. In addition, the combined effect between increased baseline and changes in SUA was also a significant and
independent determinant for the accumulation of MetS components (F = 20029, p < 0.001). The ORs for incident MetS were
significant only in subjects with age = 55 years, decline in eGFR. and no baseline Met5,

Conclusions These results suggested that combined assessment of baseline and changes in SUA levels provides increased
information for incident MetS, independent of other confounding factors in community-dwelling women.

Keywords Serum uric acid - Metabolic syndrome - Retrospective cohort study - Women
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Introduction

Metabaolic syndrome (MetS), a clustering of cardiovascular
risk factors such as visceral obesity, insulin resistance,
hypertension, hypertriglyceridemia, and low high-density
lipoprotein cholesterol (HDL-C) levels, and impaired fast-
ing glucose, is a major worldwide public health problem.
MetS increases the risk of diabetes [1] and cardiovascular
disease (CWD) [2]. In Japan, incidence of Met5 is 13.3% in
men and 11.5% in women [3], and may become even more
common with the continuous increase in the prevalence of
overweight and obesity [4].

As the prevalence of inereased serum uric acid (SUA)
increases along with the prevalence of obesity and MetS
[5], SUA is shown to be more strongly associated with
MetS in women than in men [5]. Extending these observa-
tions, several cross-sectional studies have shown an asso-
ciation between SUA and MetS [6], although in one study
the association disappeared after multivariate adjustment
[7]. However, in several prospective studies it has been
proposed that increased SUA may predict the development
of Mets [8-15] as well as diabetes [16], hypertension [16],
renal disease [17], CVD, and CVD mortality [18], Thus,
baseline hyperuricemia was a significantly independent
risk determinant for MetS, These studies support the
notion that SUA level cannot just be viewed as a second-
ary phenomenon in these pathologies. Despite a strong
association between SUA level and various conditions in
humans, it is instead considered as a heneficial phenome-
non [19], which has a compensatory role (e.g., antioxidant
in response to increased oxidative stress in conditions such
as TV [20]. Moreover, few studies showing an asso-
clation between longitudinal changes in SUA and inci-
dent MetS were found [12, 15] and remain controversial.
The causal association between the phenomena remains
unsolved [15].

The aim of this study was to determine the role of base-
line and changes in SUA as a predictor of the MetS and its
components by retrospective cohort data from Japanese
community-dwelling women.

Materials and methods
Subjects

The present study was a retrospective cohort designed as
part of the Nomura study [21]. We have identified and
compared people who underwent a similar examination
11 years prior to this examination. The study population
was selected through a community-based annual check-up

@ Springer

process from the Nomura health and welfare center in a
rural town located in Ehime prefecture, Japan. Partici-
pants with baseline estimated glomerular filtration ratio
{(eGFR) < 30 ml/fmin/1.73 m® and taking SUA lowering
medication were excluded. The study complies with the
Declaration of Helsinki, and was approved by the eth-
ics committee of Ehime University School of Medicine
with written informed consent obtained from each suhject
(Institutional Review Board: 4020049,

Evaluation of risk factors

Information on demographic characteristics and risk factors
was collected using the clinical files, Body mass index was
calculated by dividing weight (in kilograms) by the square of
the height (in meters). We measured blood pressure with an
appropriate-sized cuft on the right upper arm of the subjects
in the sedentary position using an automatic oscillometric
blood pressure recorder (BP-103i; Colin, Aichi, Japan).,
while they were seated after having rested for at least 5 min.
Information on medical history, present conditions, smok-
ing status, aleohol consumption, and medications {¢.g., anti-
hypertensives, antidyslipidemics, antidiabetics, and SUA
lowering medications) was obtained by interview using a
structured questionnaire. Smoking status was defined as the
number of cigarette packs per day multiplied by the number
of years smoked {pack-year), and the participants were clas-
sified into never smokers, past smokers, light smokers (< 20
pack-year) and heavy smokers (= 20 pack-year). Daily alco-
hol consumption was measured using the Japanese liquor
unit in which a unit corresponds (0 22.9 g of ethanol, and the
participants were classified into never drinkers, occasional
drinkers (< | unit/day), daily light drinkers { 1-2 units/day),
and daily heavy drinkers (2-2 units/day). Total cholesterol
(T-C), triglycerides (TG), HDL-C, fasting plasma glucose
(FPG), and SUA were measured by the laboratory of health
examination center during an overnight fast of more than
11 h. Plasma samples were immediately frozen and stored
at — 30 °C until measurements were taken at the labora-
tory in our department. Low-density lipoprotein cholesterol
(LDL-C}) level was calculated by the Friedewald formula
[22]. eGFR was calculated using CKD-EPI equations
modified by a Japanese coefficient: Female, Cr < 0.7 mg/
dl, 144 % (Crf0.7) 7" % 0,993 ** x 0,813; Cr > 0.7 mg/
dl, 144 % (Cr/0.7) =% % 0,993 = x 0.813 [23]. Moreover,
ischemic stroke, ischemic heart disease, and peripheral vas-
cular disease were defined as CVD,

Metabolic syndrome
We applied condition-specific cutoff points for MetS based

on the modified criteria of the National Cholesterol Edu-
cation Program’s Adult Treatment Panel (NCEP-ATP) 111
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report [24]. MetS was defined as subjects with at least
three aor mare of the following five conditions: (1) obe-
sity: BMI = 25.0 Ic.g.i’m2 according to the guidelines of
the Japanese Society for the Study of Obesity [25] if
waist circumference was not available in the previous
study orfand central obesity with a waist circumference
= 80 cm in women based on the adjusted Japanese waist
circumference criterion [26]: (2) raised BP with a sys-
tolic blood pressure (SBP) = 130 mmHg and/or diastolic
blood pressure (DBP) = 85 mmHg, and/or current treat-
ment for hypertension; (3) Hypertriglyceridemia with a
TG level = 150 mg/dL; (4) low HDL cholesterolemia with
a HDL-C < 50 mgfdL in women and/or current treatment
for dyslipidemia; and {5) impaired fasting glucose with
a FPG level = 100 mg/dL (equivalent to HbAle = 5.6%)
andfor current treatment for diabetes mellitus,

Statistical analysis

Data are presented as the mean + standard deviation (SD)
unless otherwise specified, and in the cases of param-
eters with non-normal distributions (TG, FPG) the data
are shown as median (intergquartile range) values. In all
analyses, parameters with non-normal distributions were
wsed after log-transformation. Statistical analysis was per-
formed using IBM SPSS Statistics Version 20 (Statistical
Package for Social Science lapan, Inc., Tokyo, Japan).
Correlations between characteristics and number of Met5
components were determined using Pearson’s correla-
tion. Subjects were divided into three groups based on the
tertiles of baseline and changes in SUA, and differences
among the groups categorized by cach tertile of baseline
and changes in SUA were analyzed by ANOVA for con-
tinuous variahles or the y° test for categorical variables.
Multiple lincar regression analysis was used to evaluate
the contribution of confounding factors (i.e., age, smoking
status, alcohol consumption, prevalence of CVD, LDL-
C, ¢GFR, and SUA) for number of MetS components.
Multiple logistic regression analysis was used to evaluate
the contribution of the confounding factors for MetS and
cach component of MetS. The combined effect of baseline
and changes in SUA was evaluated using multiple logistic
regression analyses adjusted for the following parameters:
baseline age, smoking status, alcohol consumption, preva-
lence of CVD, LDL-C, and eGFR, The interactive effect
between age (< 55 years, = 55 years), changes in eGFR
(< 0 mlfmin/1.73 m*, = 0 ml/min/1.73 m*), and prevalence
of baseline MetS, and baseline and changes in SUA was
evaluated using a general linear model. A p value < 0.05
was considered significant.

Results
Baseline and 11-year follow-up characteristics

Baseline and 11-year follow-up characteristics of sub-
jects are illustrated in Table 1. The subjects comprised
407 women aged 71 + 8 years. Age, alcohol consumption,
prevalence of CVD, SBP, presence of antihypertensive
medication, HDL-C, presence of antilipidemic medica-
tion, FBG, presence of antidiabetic medication, SUA, and
prevalence of MetS were significantly increased after the
L l-year follow-up, but BMI, smoking status, DBP, and
eGFR were significantly decreased. There was no inter-
group difference regarding TG and LDL-C,

Relationship between baseline characteristics
and the tertiles of baseline and changes in SUA
during the 11-year follow-up

The characteristics of the subjects categorized according
to tertile of baseline and changes in SUA are illustrated
in Table 2. BMI, SEP, DBP, presence of antihypertensive
medication, TG, and LDL-C were significantly higher in
relation to the higher tertiles of SUA, but eGFR was sig-
nificantly lower in the higher tertiles. LDL-C was signifi-
cantly lower in the higher tertiles of changes in SUA, but
FPG was significantly higher in the higher tertiles, Moreo-
ver, multiple linear regression analysis using SUA as an
objective variable, adjusted for baseline characteristics,
showed that baseline BMI (# = 0,198, p < 0L.001), smoking
status (f = 0,156, p=0.001), TG (F=0.116, p = 0.012),
and ¢GFR (f = — 0.311, p < 0.001) were significantly
associated with baseline SUA, and baseline presence of
antihypertensive medication (f = 0.163, p = 0.001), FPG
(fF=0.100, p=0.034), SUA (f=—0.342, p < 0.001), and
eGFR (# = = 0,126, p =0.012) were significantly associ-
ated with changes in SUA during the |1-year follow-up
{data not shown).

Relationship between various characteristics
and number of MetS components during the 11-year
follow-up

As shown in Table 3, multiple linear regression analysis
was used to evaluate the contribution of each confound-
ing factor for number of MetS components. Both baseline
and changes in SUA as well as history of CVD, LDL-C,
and eGFR were independently and significantly associ-
ated with number of MetS components during the 11-vear
follow-up.
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Table 1 Baseline and 11-year
follow-up characteristics

Characteristics, N = 407 Baseline Follow-up Change P value®
Apge (years) LR . Tl +8 12+0.5 < 0.001
Body mass index (kg/m”) 232430 4432 -8+ 18 < (001

Smoking stats’ (%) SEAO606.202 9TE150502  395/=346/- 470 < 0.001

Alcohol consumption” (%) Q8. 3000 TO323E3.702.2 280623, 1/2.712.2 < (LI
History of CVD, N (%) 12029 18 (4.4 fil.5) < (L0011
Systolic blood pressure (mmHg) 132 + 22 137 + 17 5+19 < (.01
Diastolic blood pressure (mmHgy 79+ 12 TT+9 2411 0002
Antihypertensive medication, N (%) 134 (18.6) 340 (47.3) 206 (28.7T) < (L0
Triglycerides (mg/dL} 99 (65=114) BT (66=117) =2+51 0.997
HIDL. cholesteral (mgidl.) 63+ 15 69 4 17 4412 < (001
LDL cholesterol (mg/dL) 127 + 31 124 + 30 -3+37 0060
Antilipidemic medication, & (%) 27 (6.6) 135 {33.2) 108 (26.6) < .01
Fasting hlood glucose (mgfdl) 92 (BT-99) 17 ¢111-122) 23+ 16 < (LWl
Antidiabeteic medication, N (%) 23(3.2) T21000 49 {6.8) < 0.001
Serum uric acid (mgfdL) 44+10 48+12 04 +09 < (L0H1
eGFR (mlimin/1.73 m%) Ei4 =+ 17.2 TOE+ 124 -126+ 125 < (L0011
Met3, NV (%) B3 (20.4) 190 (46.7) 107 {26.3) < 0.001

Change, follow-up—baseling

CVI cardiovascular disease, HDL high-density lipoprotein, LD low-density lipoprotein, #GFR estimated
glomerular Alration rate, Merd metabolic syndrome

# P value: student’s ¢ test for continuous variables or the 37 west for categorical variables. Significant values
(= L0O3) are presented in hold

"Smoking status was defined as the number of cigarette packs per day multiplied by the number of years
smoked (pack-year). and the participants were classified into never smaokers, past smokers, light smokers
(= 20 pack-vear) and heavy smokers (2 20 pack-year)

f Alcohol consumption was measured using the lapanese liguor unit in which 8 unit corresponds 0 229 g
of ethanol, and the participants were classified into never drinkers, occasional drinkers (< 1 unit/day), daily
light demnkers (1-2 unit'day), and daily heavy drinkers {2-3 wnit/day )

“Metabolic syndrome was defined a5 having three or more of the following conditions: obesity, raised
hlood pressure, hyperriglyceridemia, low HDL cholesterolemiz, and impaired fasting plasma glucose,
Data presented are mean + standard deviation, Data for triglycerides and fasting blood glucose were

skewed and presented as median (interquartile range ) values, and were log-transformed for analysis

Prevalence and adjusted ORs of the tertiles
of baseline and changes in SUA for incident MetS
and its components during the 11-year follow-up

Table 4 shows prevalence and the risk for MetS and abnor-
malities of its components in relation to tertiles of base-
line and changes in SUA among 407 women. Of these, 190
women (46.7%) had MetS. As shown in Table 4, after adjust-
ments for the baseline parameters: prevalence of Met5, age,
smoking status, alcohol consumption, prevalence of cardio-
vascular disease, LDL cholesterol, and eGFR, the prevalence
rate of MetS and its components increased significantly in
relation to the higher tertiles of baseline and changes in
SUA, The adjusted-odds (ORs) [95% confidence interval
(CI] for MetS across the tertiles of baseline and changes in
SUA were 1.00, 147 (0.82-2.65), and 3.11 (1.66-4.92), and
LK), 1,88 (1.03-3.40), and 2.49 (1.38-4.47), respectively.
The adjusted ORs of baseline SUA were significantly high
for the MetS components of obesity and impaired fasting

@ Springer

glucose, and adjusted ORs of changes in SUA were signifi-
cantly high for obesity, hypertriglyceridemia, and impaired
fasting glucose,

Synergistic effect of baseline and changes in SUA

on mean accumulating number of MetS components

In addition to their direct associations, we observed a syner-
gistic effect between baseline and changes in SUA. In Fig. 1,
subjects were divided into three groups according to the ter-
tiles of baseline and changes in SUA levels. We assessed the
statistical significance of the synergistic relationship using a
general lingar model with the following baseline parameters:
accumulation of Met5 components, age, smoking status, alco-
hol consumption, prevalence of CVD, LDL-C, and ¢GFR. The
combining effect between increased baseline and changes in
SUA was also a significant and independent determinant for
the accumulation of MetS components (F = 20029, p < 0.001).
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Table2 Relationship between baseline characteristics and the tertiles of haseline and changes in serum uric acid during the 11-vear follow-up

Characteristics,

Tertiles of haseline seram uric scid (mgddL)

Tertiles of changes in serum uric &cid (mgfdLy

[ =
y=am 15, L7=39 2l 4.0-4.7 Anl, 4.5-8.7 P value* 151, — 2.2=0 2mal, 01007 And, 0.5-5.1
Ne= 143 N= 131 A= 133 N= |53 N= 115 &= 13 P valpe®

A (years) 504+ 8 5047 Gl + 8 0842 50+ 8 5048 ol 4 8 0.354

By s index 2224219 234+ 28 32 <0001 233 £33 238+ 30 234 429 0268
{kg'm)

Smnking status (%) G302, 1N 54, 100,55, 30 S5 38 A0R 0,128 59,5054, 605, 2007 61, TrA0AT 8 5. T2 402 9 0, 246

Aleohol consump- 99, 300,740 TR BT 500,800 0605 9800730 15, 10, S OTRTI1 A 0,501
thon (5

History of CVID 35 LN | 23 0.428 25 4.3 22 0,563
%)

Systalic blood 128 £ 21 134+ 21 136+ 23 nord 13+ 22 132 £ 21 134 1 21 0,345
pressure (mmHg)

Dhastalic blood T+ 11 a0+ 11 B+ 13 ooge M2 T+ 12 To+ 12 0,645
pressure immibg)

Antihyperiensive 54 214 w5 .M 16,35 12,2 124 0,296
miedication (%)

Triglycerides (mgf 78 (62-93) B0 (61-115) 101 {7 1-136) = 0001 8o (Gd-112) AT (65-114) G B3-115) 0.594%2
dLj

HDL chuslesterol G 4+ 14 Gifs + 16 il + 16 M2 &6+ 16 fid 4+ 15 65+ 1 0,55
{mgfdL)

LDL cholesteral 122+ 31 1300 4 30 1300+ 31 DM 133 4 30 124 + 31 124 % 31 0,023
{mgfdly

Antilipicemic 49 7.6 7.5 CL5KH3 ] 52 6.5 0641
medication ()

Fasting plasma Q1 (8750 92 (B6-5 Q3 (R0 0268 91 (8790 Q3 (575 O (ER- 1000 0,046
slucose (mgfdLp

Anbdighetic medi- 4.2 1.5 d.5 03] 1.3 f.l A6 0.1
cation (%0

eGFR a0l 173 Bl 156 TI% % 162 <000 B2O e 164 B34 178 Blix 174 0,336

Data presented are mean + standard deviation. Data for triglyeerides and fasting plasma glucose were skewed and are presented as median
(interguartile range) values, and were log-transformed for analysis

P yvalue from AMNOYA for continuous variables or t'mmf test for categorical variables. Significant values (p < (L05) are presented in bold

Table3 Relationship between characteristics and number of hetS

components during the | 1-vear follow-up

Characteristics, N = 407

Mumber of Mets compenents during

| 1-year follow-up

P valug)

P value)*

Baseline
Age (years)
Smoking status

Alcohol consumption

History of CWID

LDL cholesterol

eGFR

Serum uric acid
Changes in SUA

¥

I

(SUA)

0.254 (< D.001)
— 011 (0.017)
— 0,043 (0.382)
0.139 (0.005)

0.338 (< 0.001)
— 0,102 (0.0440)
0.207 (< 0.001)
0.155 (0.002)

(L06S (10,097)

— (1003 (0.937)

— (063 (0.072)
0099 (0.005)
0.219 (< 0.001)
0,095 (0.015)
0,153 (< 0.001)
0.165 (< 0.001)
0,536 (< 0.001)

r Pearson's correlation coefficient. @ standard coefficient, B multiple,

coefficient of determination

*Adjusted for baseline number of Met5. Significant values (p < (L0O3)

are presented in bold

Odds ratios of combining tertiles of baseline
and changes in serum uric acid for incident Met5
during the 11-year follow

We assessed the statistical significance of the combining rela-
tionship using multiple logistic regression analyses adjusted
for the confounding factors (Table 5). Non-adjusted and
adjusted ORs of an increased tertile of baseline and changes in
SUA were a significant and independent determinant for MetS.

Adjusted odds ratios of the tertiles of baseline
and changes in serum uric acid for incident MetS
during the 11-year follow-up within selected
subgroups

Mexl, o conirol potential confounding factors by age,
changes in eGFR, and prevalence of baseline Met5, the
data were further stratified by age (< 55 yvears, = 55 years),
changes in eGFR (< 0 ml/min/1.73 m?, = 0 mli/min/1.73 m?),
and prevalence of baseline MetS (Table 6). The ORs for

incident MetS were significant only in subjects with age

'@ Springer
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Table 4 Prevalence and adjusted odds ratios of the ertiles of bazeline and changes in serum uric acid for incidents of MetS and itz components

during the 11-year follow-up

Dependent variable,  Tertiles of baseling serum uric acid (mgfdL}

Tertiles of changes in serum uric acid (mg/dL)

N =407
' Ist, ,7-3.9  2nd, 4.0-4.7 Ird, 4.5-8.7 Pwalue*  Jst, -2.2-0 2nd, 0.1-0.7 Jrd, (LE-5.1 P alue*
N=143 N=13} N =133 N=153 N=115 N=139
MetS 54 (37.8%) 50 (45068 TT(57.9%) (003 6 (4315 54.(47.0%) T0(50.4%) (465
Adjusted OR (95%  Reference 14T (0822651 311 (1.66-583) OOl Reference LB (1.03-3400 249 (1.358-4.47) 0,007
Cly
Components of MetS
Obesity 56(39.2%) 64 (48.9) 79 (59.4) 0.004 69 (45.1%)  S0(43.5%) 80 (57.6%) 0041
Adjusted OR Reference LET(091-268) 2.76(1.554.92) 0002 Reference 126 (074216 251 (1.454.2T7) 0.002
{95% Cl)
Raised blood pres- 101 (70.6%) 105 (80.2) 10 (TR.2) 0145 109 (71.2%) 88 {76.5%) 113 (B1.3%) 0131
sUre
Adjusted OR Reference 207 (1.09-3.93) 193 {099-3.74) 0.034 Reference | (OLBE-3.12y 204 (1.08-3.85) 0071
(95% Clj
Hypertriglyoeri- 15 {10.5%) 10 (7.6%) 22 {16.5%) 068 10 (6.5%) 14(12.2%) 23 (16.5%) 0027
demia
Adjusted OR Reference 051 (0.20-1.29) 153 (0.66-3.57) (L03T Reference 271107689 407 (1.72-10.1) 0004
(95% CI)
Low HDL choles- 48 (33.6%) 49 (37.4%) 67 (3h4%) 012 00 43.1%) 45 (39.1%) 33 (3R 1%} 654
teralemia
Adjusted OR Reference 082 (0.44-1.52) 1.50(0.79-2.85) 0,143 Reterence 16 {063-2.14) 10K (0.60-1.97) 0896
(95% CI)
Impaired fasting BT (60T B9 (6T.9%) 93 (TL.4%) (L0163 6 (62.7%) T4 (64.3%) 1 (72.7%) 167
elucose
Adjusted OR Reference La9 (097-296) 2.33(1.27-4.27) (019 Reterence 1.43 (0B2-2.500 244 (1.38-4.32) DLOD7T
(95% CI)

Study subjects were divided into three groups {(tertiles) according to baseline and changes in serum uric acid levels

OF odds ratie, Cf confidence interval

#Adjusted for the baseline parameters: prevalence of MetS, age. smoking status, alcohol consumption. hiswory of CVD, LDL cholesterol, amd

eGFR. Significant values (p < (L05) arc presented in bold

Mean number of MetS
components

Fig.1 Synergistic effect of baseline serum wric acid (SUA) and
chamges in SUA. A, Mean accumulating number of MetS compo-
nents: obesity, rased blood pressure, hypertnglyeeriderma, low HDL
cholesterolemia, and impaired fasting glucose

'@ Springer
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= 55 vears, decline in eGFR, and no baseline MetS, How-
ever, there were no significant interactions between the
groups regarding those parameters,

Discussion

In 407 community-dwelling women, we determined the
prevalence rate of MetS, as defined by the modified NCEP-
ATP I criteria [24], and examined the association between
baseline and changes in SUA, and MetS. MetS was common,
occurring in 46.7% of women. In women, the prevalence rate
of MetS increased significantly in relation to baseline and
changes in SUA, even after adjusting for baseline param-
eters, and the ORs of MetS increased dose-dependently with
increasing tertiles of baseline and changes in SUA. To our
knowledge, there are few studies that indicate these asso-
ciations of baseling and changes in SUA with MetS among
Japanese community-dwelling women.
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Table 5 Oudds ratios of

s . . Charscteristics, & = 407 N
combining tertiles of baseline

Tertiles of baseline serum

Tertiles of changes in serum uric acid (mg/dL)

gnd_ch:amgc:; in .*ﬂfrum_urin: acid uric acid (mg/dL) 1st, — 2.2-0 2nd, 01417 3, 0,551
for incident MetS during the N=133 N=115 N=139
I -vear follow-up
Mon-adjusted OR (95% CIL
Ist, 0.7=3.9 143 Reference 10 (002, 800 LG8 (66=4,29)
2nd, 4.0-4.7 131 1.34 (0.51-3.52) 183 (11L62-5.42) 220 (0EI=581)
3nd, 4.8-8.7 133 21T (0.87-5.45) 4.86 (1.o64-14.4) 346 (1.16-10.3)
Adjusted OR (95% CI)
Ist, 0.7-3.9 143 Reference LA (0342 16) 262 (0.90-T7.62)
2nd, 4.0=4.7 131 144 (0.48=4.29) 252 (0.72=8.88) 245 (0.79=7.66)
3rd, 4.8-8.7 133 216 (0.75-6,24) £.62 (2.46-30.2) 5.69 (160-20.2)

Study subjects were divided into three groups (tertiles) according o baseline and changes in serum uric

acid levels

Adjusted for the haseline parameters: prevalence of MetS, age, Smoking status, sleohol consumption, his-
tory of CVD, LDL cholesteral, and eGFR

Significant values (p < 0.05) are presented in bold
OR odds ratio, CF confidence interval

Table & Adjusted odds ratios of the tertiles of baseline and changes in serum uric acid Tor incident MetS during the 11-year follow-up within

selected subgroups

Characleristics N Tertiles of baseline serum uric acid (mgfdL)

Tertiles of changes in serum uric acid (mg/idL)

151, 0.7-3.9 2ad, 4.0-4.7 3ed, 4 8-8.7 Pvalue 1st, = 2.2-0 2nd, 0.1-0.7 rd, 0.8-5.1 P value
N =407 N=143 N=131 N=133 N=153 N=113 N=139
Ape
< 533 years 111 Reference 313 {(0.89-11.00 T.90(2.29=-27.2) 0.2  Reference 146 {0.46=40,64) 204 (080=872) 0.26]
= 55 years 26 Reference  LI6{059-2.28) 220 (104—4.65) 0082 Reference 202 (L0009 236 (1.19-4.70) 0031
Changes in eGFR
= mlf . 52 Reference (L12(000-2.34) 059 (0L053—4, 20y 0,301 Reference 261 (041=16.71 000 (LO0=279% (k111
mindl.73 m”
< 0ml 335 Reference  LAT(090=-3100 Jed (L32-7.04) 00001  Reference  1L73(090-3310 289 (1.54-543) 003
minf1.73 m*
Baseline Mets
Mo 324 Relerence L76(0.94-333%) 320 (L62-6.35) 0.003  Relerence  2.201(1.15-4.24) 318 (L66—6.10) 0.001
Yes B3 Reference 063 (0.11-3.35) 308 (0.39-24.5) 0161 Reference 12 {018=699) 1.21 (0.23-6.34) 0,974

Study subjects were divided into three groups (lertiles) according to baseline and changes in serum uric acid levels. Adjusted for the baseline
paramcters: proevalence of MetS, age, smoking status, alcohol consumption, history of OV, LDL cholesterol, and eGFR. Significant values

{p < 0.05) are presented in bold

Several previous studies have reported possible associa-
tions between hyperuricemia and the prevalence of MetS
[B-11, 13-15, 25]. In a prospective study of 1260 women
(aged 20-82 vears) who were free of MetS, the risk of
MetS was at least 2-fold higher for SUA concentrations
= 4.6 mg/dL (P for trend = 0.02) during a mean follow-up
of 5.7 vears [E]. In a prospective study of 3857 subjects
who were free of MetS at screening, 476 developed MeiS
during a mean follow-up of 541 vears, and hyperuricemia
(defined as SUA = 7.7 mg/dL in men and = 6.6 mg/dL in
women) was a significantly independent risk determinant

for MetS in women [9]. In a cross-sectional analysis, sub-
jects with hyperuricemia (defined as SUA = 7.0 mg/dL in
men and = 6.0 mg/dL in women) had a 2. 10-fold increased
risk of MetS as compuared with normouricemic subjects
(PR = 2,10, 95% CI 1.68-2.63), and using a multivariate
longitudinal approach. hyperuricemia was positively assoei-
ated with MetS incidence rate ratios (IRR = 1.73, 95% CI
1.05-2.76) [ 10]. In a prospective study of 4442 women who
were free of MetS at screening, the top quartile (> 6.0 mg/
dL} of the SUA levels was associated with higher MetS
development compared with the bottom quartile (< 4.1 mg/

'@ Springer
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dL) in women (hazard ratio (HR) 1.62; p < 0L05) [11]. In
953 women aged 31.6 + 9.4 years who visited a medical
check-up center in Japan, the HRs (95% confidence inter-
val: p value) were 1.354 (1.041-1.762; 0.024) in women
for 1 SD increase in baseline SUA. However, no signifi-
cant association was found between longitudinal changes
in SUA and incident Met5 [12]. In 1128 participants aged
T4.7 + 7.1 vears without MetS at baseline, women with
higher SUA levels (= 5.7 mg/dL) carried a 58% higher risk
(95% CI 1.03-2.40; p = 0.03) of being newly diagnosed with
MetS during the 4. 4-vear follow-up [13]. In the population-
based Tromsg Study 1994=1995 of 3087 women and 2996
men, both baseline SUA (OR, 1,29 953% CI 1.18-1.41) and
longitudinal increase in SUA over 7 years (OR, 1.28; 95% CI
1.16-1.42) were significantly associated with the develop-
ment of MetS [15]. In our female population, an independent
positive effect of SUA on MetS was observed, and a more
than two-fold increase in the risk of MetS was found for
hyperuricemic subjects as compared with the normourice-
mic counterparts, These findings suggest that hyperuricemia
may be another component of MetS [27].

The relationships observed between increased SUA lev-
els and the incidence of some MetS components are also
consistent with other epidemiologic studies. An independ-
ent association between obesity [9, 10], raised hlood pres-
sure [9, 10], hypertriglyceridemia [10], low HDL-C [9, 10],
and impaired fasting glucose [ 10] has been reported. In our
study, changes in SUA as well as baseline SUA were sig-
nificantly associated with development of obesity, raised
blood pressure, hypertriglyceridemia, and impaired fasting
zlucose,

The mechanisms by which SUA reflect the risk for MetS
are not completely understood. Recent studies have reported
that elevated UA may also reflect systemic inflammation
[28] and is closely related with the pathogenesis of MetS
[29] and type 2 diabetes [30] which impairs insulin signaling
in the adipose tissue, skeletal muscle, and liver [31]. Kana-
brocki et al. [32] recently demonstrated that UA reduces lev-
els of endothelial nitric oxide (NO) which is a key mediator
of insulin action and increases blood flow to skeletal muscle
and enhances glucose uptake. In addition, UA involves acti-
vation of the renin angiotensin system which 1s followed
by induction of oxidative stress [33], and direct action on
endothelial and vascular smooth muscle cells [34]. More-
over, UA was also found 1o have a significant causal role
in MetS that was induced experimentally by fructose [35].
Excessive fructose intake induces hyperuricemia and fea-
tures ol MetS, such as weight gain, systolic hypertension,
and hypertriglyceridemia [35], but a decrease in HDL-C in
healthy men [35]. Perez-Pozo et al. [36] showed that lower-
ing SUA by allopurino] treatment prevented the increase in
ambulatory BP.

@ S]:lri.nger

There are several strengths and potential limitations of the
study. Its main strengths are the sample size, the long-term
follow-up, the control for potential confounding variables,
and the inclusion of sensitivity analyses. First, our retro-
spective cohort study design does not eliminate potential
causal relationships between baseline SUA, changes in SUA,
and MetS. Second, the prevalence rate of MetS, baseline
and changes in SUA categories is based on a single assess-
ment of blood, which may introduce a misclassification bias.
Third, we used BMI = 25 l-ag,.’ml Lo classily individuals with
visceral obesity because waist circumference measurements
were not available in baseline data, which might have caused
an under- or overestimation of the effect of visceral obesity
on MetS [37]. In fact, the prevalence rate of MetS in women
was higher than those generally reported for Japanese [12].
Fourth, we could not eliminate the possible effects of the
underlying diseases, and medication, especially diuretic use
and antilipidemic drug use, on the results. These points need
to be addressed again in a large population-based sample in
@ prospective manner.

Conclusion

The present study showed that both baseline and changes in
SUA levels are significantly associated with MetS among
community-dwelling women. The underlying mechanism
behind this relationship is unclear, but seems o be inde-
pendent of traditional cardiovascular risk factors such as age,
smoking status, aleohol consumption, history of CVD, LDL-
C, and eGFE. For community-dwelling healthy women, pro-
spective population-based studies are needed to investigate
the mechanisms underlying this association to determine
whether intervention, such as effective lifestyle modifica-
tions or medication {e.g., antihypertensive, antilipidemic,
and diabetic medication) that decrease SUA in adults, will
decrease the risk of MetS.
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To the Editor

In Japan, the shortage and uneven distribution of physicians
are well documented, The number of physicians has shown
absolute and relative deficiencies," and Japan is always classi-
fied in the group with the lowest number of doctors per pa-
tient by the Organization for Economic Co-operation and
Development.” The uneven distribution of physicians be-
tween rural and urban areas has steadily increased since
1980,

Recently, the importance of rural interprofessional work
[RIPW) in rural areas has attracted considerable attention.
RIPW affords medical students the opportunity to acquire a
broader view of their role as a healthcare professional in a
rural setting.** The students are educated in the feld by
medical and nursing preceptors who work closely with the
students. The learning objectives include understanding the
principles of collaboration, teamwork, and various roles in
the healthcare team within a primary healthcare framework®
Exposure to rural healthcare through an education and train-
ing continuum is an important factor in choosing o practice
in a rural area.”™ Additionally, in Japan, exposure to rural
healthcare during undergraduate medical education has been
demonstrated to be an encouraging factor for the choice to
practice rural healthcare in the future,”™"

The Ehime Universily School of Medicine Community
Medical Laboratory Satellite Centers are located in Nomura-
cho (Seivo City) and Kumakogen Town, which are approxi-
malely 60 minutes away [fom Matsuyama City by road, in
the mountainouws southwest district of Ehime Prefecture. The
populations of these towns {approximately 13,000 and
1600, respectively) are largely engaged in agriculture and
are aging rapidly (aging rate, 37% and 41%, respectively),
Medical facilities and specialist healthcare in neighboring ar-
eas are scarce, As such, the rural hospitals assume numerous
duties. Training sites include hospitals, home-visit nursing
offices, elderly care lacilities, elderly wellare facilities, daycare
centers, day service centers, health and welfare centers, and
care facilities for the disabled. Tt is possible for students in
residence to visit all these facilities on a weekly schedule, For

136

all activities, each student is assigned a daily role as a team
member and learns while contributing to rural medicine.
This short-term  exposure  enhances the interest and
knowledge of students with regard 1o rural healtheare prac-
lices.

The positive response rate for many questionnaires was
significantly increased after RIPW, The positive response
rates to the statement “I'd like to work at a clinic or a regional
core hospital in my future career as my life's work” and "I
know what kind of knowledge is necessary for rural
healthcare™ were markedly increased after RIPW. However,
the rates of agreement to the statements “1 think that rural
healthcare seems serious” and “when engaged in rural
healtheare, T think I will fall behind in medical progress™ were
significantly decreased after RIPW, The rate of positive re-
sponses (“strongly agree”, and “agree”) to the statement “1°d
like to participate in rural healthcare in the prefecture in the
future” was significantly increased after RIPW, from 69.3%
to H0L1%. Medical students with “admission from
hometown”, “scholarship for regional duty”, “admission by
school recommendation”, and "first choice of general medi-
cinefgeneral internal medicine/family medicine” showed sig-
nificantly higher positive responses for participation in rural
healthcare in the prefecture after RIPW, An analysis was per-
formed to determine the motivation of students regarding
their participation in rural healthcare in the prefecture after
RIPW (adjusted for confounding factors as explanatory var-
iables), The results showed that the items “admission from
hometown”, “doctor among parents”, I think that practicing
in rural healthcare is worthwhile™, *I want to work in a rural
area in the future”, and “1 like 1o talk with patients” were in-
dependently and significantly associated with increased siu-
dent motivation Lo participate in rural healtheare in the pre-
fecture. However, the item “experience of admission to
another university” was independently associated with de-
creased student motivation,

Short-term exposure 1o RIPW affected the knowledge
and attitude of medical students towards rural healtheare,

@ 2020 Ryuichi Kawamedo e al, This is an Open Access article distributed under the terms of the Creative Commons Attribution License which permits unrestricted wse of
work provided the original work is properly cited. hitp:/Vcreativecommans.org/licenses/ by 3.0
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and increased their intent to practice in a rural setting. It may
be imperative that medical schools prompt medical students
o participate in RIPW during clinical training in order to
solve the shortage of physicians in rural areas. Future re-
search using longitudinal data will enable us to monitor the
relationship between RIPW and subsequent choice to prac-
tice rural healtheare,
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Relationship between rural self-efficacy 2.

and rural career intent after rural clinical
training: a study on medical students in Japan

Ryuichi Kawamote', Daisuke Minomiya', Asuka Kikuchi', Yoshio Tokumoto' and Teru Kumani'

Abstract

Backgrouned: In lapan, community medicine cerkships facilitate posithee atituckes toveard ral medical prectice and
encowage rudl recrutrrent. Rural sell-efficacy has been dhown to nfluence aral canessr intent folosing a rural cliri-
cal plecarment, However, the impact of subjective difficulties of living in a rural area on future rusal career intent is alse
important, This study aims to explore whathar rural self-efficacy influences the redationship Between difficulty with
Ireing in & nural area ared ruca carses inben,

Methaods: The subgpacts included 308 maks and 255 fernade participants aged 20-41 [meadian (interquarntile rangal 22
[21=220 vears, Aural self-efficacy was based on a validated scale consisting of 15 questions, Dificulty with livingin a
rural aiea wias measured asking studans. & cohor surdey was canducted 1o avaluare the effecr of the wral seli-2(i-
cacy scare on the rural carser intent of Japanese redical students after they Ccompleted their naral cinical training

Resulti: The alkwirg wariabiles wers dgnihcantly associated with a higher ral self-ehcacy score female e

o= 0003}, age < 21 years (p=0,13], having a doctor as a role model (e <0001}, gaining admission through a schaal
recommendation (e=00161 lvirg in a rumal or rermote srea untl the age of 18 years (2= 0018). and ohenation
towands gereerad medicing {p < 00013 In addition, baseline difficulty with living in a rural area weas significantly associ-
atedd weith a ks sell-elficacy soone (o< Q001] Farticipants with a sirenger inlent 1o practice in a wral anea belone
rural clirical training had higher mural self-efficacy and dhowead a stronger positive rural carser intet after ranal clinical
trainibreg (o= Lo001L A multheanable logistks regression anabysls demorstrated that difficultty with Ihireg in a rueal area
[ocds ratic (OR]: Ol %5% corhdence interval [C1, 039=0082] wears still associated with kaer maral career intent after
rural clinical traning, independent of all confoursdars such as gender, age, scholarship for regional duty, reral back-
grourd, ard crientation tewands general radicine Howewes, wban naral self-efficacy (0R, 112 95% O, 107-1.168) was
addad as a factor for rural career intent, difficulty with Bdng ina roral area (OR, 068 55% C1, 0.43-1.06) was no longer
nbervesd a5 an associated fackar,

Conchushen Subjective difficulty with lhving in a reral area was shown to reduce future rural career Internt, but high
rural self-afficacy ameliorated this dedine,

Keywords: Aural salf-efficacy, Medical student, Rural career intent, Cobort study

Background

The geographic maldistribution of physicians and cone
Cpnemmndmoe rforsamamehime- s sequent shortage al Fll'i'l.ﬂi.r_ilrﬂ in rural areas is a serious
" Dopaatiia! of Corm fe naly Madhcing, Ehifma L pasicy Grad wina Schosl social issue in lapan as well as the sest of the workd [1,
of taad e, EofaCi Ty BT O 0005, Ltan 1] The Factors that afect the intent of medical students
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L engage in rural careers have been widely investigated.
These factors include gender [2], rural background [4-6],
receiving schiolarships for regional dwty [7], early expa-
sure o the community during medical training [4], high
academic performance upon entey [B], racal clinical
l;r:;:mlng environments [3-6, 9, 10], and professianal spe-
cialties (e.g., general medicine) |6). However. few studies
applied psvchosocial constructs, which bave been well-
eatablished in career choice msdels, te the developrent
of rural medical careers |6, 1.

The subjective difficulties associated with living in a
rural area may include perceived life inexperience in the
rural setting, which may correspond to Nife stage (eg.,
having partners andfor childrenh. A number of factors
contribute to these difficulties, such as social isolation,
lack of cultural diversity, lack of accessibility, ek of qual-
ity educational structures (kindergartens/schoals], beck of
accommaodation, poor intermet access, lack of transport,
and lack of hnancial support [12-14]. Subjective dilficul-
thes with living in a rural area were found o produoce a
niegative effect an rural career intent amang medical stu-
dents [12, 13].

Banduras seli-eificacy theory [15], which is derived
from the seclal cognitive medel of behaviarn, has recelved
mauch attention in the literature [16], and schalars have
examined seli-efficacy by dmwing on Banduras four
goiices of self-eficacy: mastery experiences, vicarious
caperienoes, verkal persuasion, and emoticnal and physi-
ological reactions [ 17]- Self-efficacy is defined as “people’s
beliefs in their capabilities v produce designated levels of
performance” [17, 18], Self-efficacy in moral practice has
recently emerged as a factor for the intent to pursuse o
future rural career |19, 20), and reflects medical students”
beliefs and expectations that they may be able o became
successful maral physiclans i the future [&, 11, 12], Our
previpus crass-sectional studies have reported a strong
association between rural self-effcacy and inbent to prac-
tice medicime rurally [20] One study bas shown that the
opportunity for experience Increasing sutonemy threugh
longiudinal integrated clerkships {i.e., mastery experi-
ences of bandura) enhances students” sell-effescy lor
rural practioe [22], A higher level of self-efficacy for rural
practice could diminish effects of perceived social sola-
tion associated with living in a rural area [12, 23| How-
ewer, career-based pevchosocial modivations 1o practice
redicing In rural areas need to be better wnderstond, it
is unclear whether earlier educational work experiences
enhance rural career intent by roml self-efhcacy.

Thus, this stwdy was desigred a3 4 self-administered
cohart survey for lapanese medical stodents to evalu-
ate subjective difficulties with living in a rural area and
the effect of rural sell-elficacy on rural Gireer intent afler
rural clinical training.

Page Zof 10

Methods

Participants

Theer ey wias designed as a cobaort study, We conducted
a survey of 5% year medical stadents (approximately
1) each year, for a betal of approcimately 8H) students)
[rom one Japanese regional university schoal of medi-
ciie were survived inoeach year fraim 2013 o 2020,
Thew were asked to complete all of the questionnaires
wsing a written guestionnaire during orientation within
4 weeks before elinical practice in a roral ares, and il via
amall after completbon of clintcal practice In a rural ares,
[ndividsal responses were anonymows, and guestion.
maire completion was voluntary, The study was approved
by the ethics committes of Ehinse University [Institu-
Honal Review Board: 150700040, Informed consent was
ohtained from all subjects.

DQuestionnaine
This taol has heen previously described and validated
[21]. The guestions were based on four sources of self-
elficacy: work prefecences, evaluation of rural practice,
maral lving preferences, and persenal character, and 15
questinng were designed to measure self-efficacy in rural
mecical practice (Tabde 1 In addition, these questions
also include sell-assesensents of winigue work preferenos
and personal characteristics that are essential to lapanese
heealthecare in rural areas, which previows studies have not
included [19, 30, 24]. The questions were scored based
o i Likeit scabe, and a composite seore of maral medical
self-efficacy was caleulated. This score was obtained by
summing up the scores ot all tems (e, bwest score is 15
amd highest seore is 80}, Cronbach’s a. indicating inber-
real peliability, sews 0849 for the curvent sample [21], In
summary, the survey contains the questions required o
assess self-effcacy, 25 described by Bandura [15]. and has
by adapied for the assesament of rural medical capeers,
The quastionnaire probed the participants background
amdl intemt to engage in rural practice. The guestions
alidreseed several socio-demographic factors, including
gender and age, Participants were asked if they gained
admission while they were living in their hometown, i
they had pgraduated from a public high school. grado-
ated from combined junior high and high school, Filed
the entrance exam, had parents who were doctoss, had &
daoctor as a rode meded, received o scholarship for regional
duty (chiiki-waku), acquired admission through a schowl
pecompendation, and bad experience with sdmission
te anather unkversity, The size of the hometown where
participants lived until they were 18 years {ie., a rural
or rernate ares; town or village, population of 10,000 1o
SO a el city, popalation of S000M0 to 100,00 4
medinme-sized city, population of WL g0 5000000,
or a large city, population of = 5000000, and their
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Table 1 Sursry questions aligned wich four saurces of neal sei-efficacy

Fage 3of 10

Sources of rural seif-efhcacy
Quashions
strongly agres =4/ dighthy agres =3 7 shghtly dissgree = E  strongly dissgree =1

Facmor 1-WWork prelerenoes
I woakd e oo (e concemed with a patienes He throughow mesrmen
| e b i Bke G doppar e palient’y veelfaee
1 il 10 b 0 IO o i B i The R, s vecares walh Thes pamian] O Thedir pacbbai
| waciibd B no pacraid i Coninaands cang for the parent o an caly sage
| & inberesied in the patiends themsetves (=g, childrenand older aduis]
Faomor & Ewpluaibonof nursl praciios
There ave many opporuniies in el sees thal can impeowse ore'. cansss

Viorking in A naral area PoewickEs e QEEeTuniis R precTce a vansny of skik

Thiere: vaill b appoiruraties for cormmin ity mraadici ne in roral ansas
| & interesned in ressdrch Jorivites inthe izl heid
Hiwa | prasciice peos o e Qrasbe r opporiundti=s For waork S onoemy
Facior 3:Bural |reng preferences
Uit i ryaald grags choert nct Bather me
I vzl Bke 1 Being w23 chikd ina ol wes
Thicse v thirgs | anjpos Do neg in il s

Fanor & Fersonal characiesr
| ik iyt b ity people
| ik ey ol b vty mesdica | collmagues (e rures|

Thes wovies i abiesl resdl By sam oy Ly e aeewnes oF afl s, it e inpawant poiihs o heing 15 snd 1ha Big hes o pad bl arcde B 24

orientation towards general medicine were also queried.
Furthermore, participants were asked subjectively i
they thought that living in a rural area was difficul (e,
strongly agree, agree, disagree, or sirongly disagree], and
about their intent to practice in a rural area (i.e., actively
willing o work, willing 1o wark for o cerain period. avaoicd
as mch &5 possible, absolute refusal, or otherh Their
degres of imtent to practice in a roral area was divided
into two groups: those who actively willing to work and
those wiho were willing te work for a certain period, and
those who wished to avald working rurally as much as
possible, those who ahsolutely refused. and others. Par-
ticipants who completed their clinical training in rural
areas were asked o state the type of region where they
wanted toe continue their practice (L.e., an urban, it's mare
of am urban area, it's more of 2 rural area, or a rural area
as rural groupl. The former two groups were combined
into “urkan” amd the latter two growps were combined
into “rural” for analysis.

Satistical analyses

Statistical analyses were conducted using TEM SP5S Sta-
tistics versinn 25 {Statistical Package for Social Science,
Chicagns, 1L, USAJ Data are presentsd as mean £ stand-
ard deviation (S0, unless specified otherwize and for
parareters with non-raemal distribution (such as age],

the data are shown as median (interquartile range)
values, Students t-test, and an amalysis of variance
(ANOVA] with the Benferroni correction for emuolt-
comparisons in which there were mare than three sub-
groups were alse performed in order to characterize

the relationships between baseline characteristics and
rural self-efficacy. Mebemar's test were also perfarmed
ter compare the intent to engage in maral practice hefore
anal after rural clinical training. Finally, a logistic regres-
sion analysis was condwcted to evaluate the contribution
of gach confounding factor for rural career intent (... "a
rural area” versws “an urban area”). Mode] A was adjusted
for all variables except for rural self-eficacy, and Model B
was adjusted for all variabbes including rural self-eficacy,
Aovalue of = 005 was consldercd significant.

Results

Fasticipant characteri stics

Tabde 2 presents the characteristics annrti-l;Ipntlng_ rei-
cal students. The study sample comprised 563 students
(& respomse rate of G0E%), of whom 308 were male and
255 were fermabe. Participants” age ranged between 20and
4l |median {interquartile ramge), 22 (20222} years. An
estimated 49.7% gained admission from their hometown,
B.3% had been admiited to another university, 27.9% had
& parent who was a dector, and 40.7% had a doctor as a
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Table 2 Baceline characteristics of medical shudiens

Baseline Characterstics ¥ =563 M (%]
Gender
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role maodel. Further, 21.7% received a scholarship for their
regional duty and T5.8% gained admission with help from
a achool recommmendation, Ahout 11.9% of the medical
students reparted having a rural background and 15.8%
were oriented toward general medicine.
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Baseline factors associated with rural self-efficacy

efare rural clinical training

Table 3 presents the results for the relationship between
participants’ baseline characteristics and rural self-eth-
cacy before rural clinical training. The following vari-
ables were significantly assoclated with a higher rural
selfeethicacy score: fernale sex (pe= 0003, age < 21 vears
[p="00013), having a doctor as a role masdel (< 0001},
gaining admission theough a schoal recompvendation
[p="0004), and orlentation towards general medicine
(o 0U01). The rural self-efhcecy score was signiticantly
higher in those residing in rural or remaote areas until
18 years of age a8 oppased to those whe lved in a large
city until 18 vears of age (p="0018). Mo other variable
was significantly associated with the self-efhcacy score.

Relaticnship between baseline difficulty with living
if & ruiral area and raeal sel-eMicacy Belane miral clinical
tralming

Ag shown in Table 4, baseline difficuley with living in
a rural arex was significantly associated with a lower
self-efficacy score, and those with positive apinions had
signibficantly lower rural self-efficacy scores than those
with megative apinions (g 00001 |

Relaticnship betwesn imtent to practioe in a roral ares

ard rural sell-eMicacy seore before rural dinical Lraiming
Figare 1 [Mustrates the relationship betwesn subjects
intent to practice in @ rural area and the roral eelfefi-
cacy score before raral clinical training. The rural seli-
efficacy score significantly increased with & stronger
degree of Intent to practics in a rural area (p = 0001}

Rural practice intert before and after nural dinkcal training
Figure I shows the results bor their intent to practice
in a rural aves before and after rural dinical training.
As shown in the upper panel of the figure, the stronger
the intent for rural practice in a rural area before rural
climical traiming, the stronger the intent to practice in
a rural area after training, excluding “other”, Further-
mare, in the lower panel of the figure, the relationship
between positive and negative intent for reral practice
belore and after rurl clinical training was statistically
examined, and a positive group before training was sig-
nificantly associated with positive rural career inbent
afver training, (g o L0

Logistic regression analysis of basefine characberistics
inchiding effect of feral sell-eMcacy on rural career intent
after rural clindcal training

Table 5 displays the results for the simple (non-
adjusted) and multivariable logistic regression analyses,
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Table 3 Sclationship bereseen baseline characteristics and rurl setf-efficacy before rural clinical training

Rural self-
N clficacy score
Baseline characteristics N =563 Mean (SD) | p-value
G?Hl“dler 08 434+53
ale : 4+ 5.
Female 255 | 448461 | 0003
Age 257 | 44.7+56
< 21 years J ' ‘
3 ll years 3“6 43.5 + j-ﬂ' u'{”':.l
Admission while living i hometown
Yes 280 4444+ 54 0,202
No 253 438 + 6.0 '
Graduation from public high school
Yes 276 | 442+56 .54%
N 287 4394 58 '
Graduation Trom junior high and hagh
school 287 d4.0+ 5.7
"r].'ﬁs 2oh | 442+ 5.8 0,654
0
Has tailed entrance exam
Yes 25101 43,7 £ 6,0 0.135
Mo 313 444455 :
Work expenence
Yes 25 452 £ 6.5 (.28
No 538 440+357 -
Had a parent who 15 a doctor
N 40k 439+ 58 -
Had a doctor as a role model 230 P
Yes 43,7 £ 3,
No 334| 429+55 |<0.001
scholarship tor regonal duty
Yes 122 J48+ 590 01072
No 441 439+357 i
Admission by school recommendation
No 401 437+ 59 :
Hometown of residence size untl 1% vears
m"a%c 67| 45151
Rural, remote, town, or village (i.e., 174 | 442457 ]
ulation of < 50,000) 122 43.1+59 0.018
mall or medium-sized city {i.e., :
ulation of 30,000 1o 500, 0040
rge city (1.e., population of = S00,000)
Ceneral medicine orented
Yes [0 46,1 £5.3 <
No 457 | 43.6+57 | 0.000

Crab i pa iyl a8 Fiedn £ manind deviation (500, Bold maRonet sy ndPoands (- uas)

- 46 -




Kirsamals #7 o BT Minlied] Bduoation [Py e 2

Table 8 Aelgtionship between haseling difficulty with Bving ina
rural area ard rural self-efficacy befare neal dindcal training

Baseline charscterasics W Aursl self-effcpcy pvaipe
=563 s Mean |50
Duffcuity with [heng in a nural as=a
Sarrughy agres 17 Basiv w0
A a7 a1 4= hr
D aagrog 105 M 52581
Snonegly disageee An SEHERE

[aabs ses pes i ied 6 mean 4 wandsnd desission (207
o (LEEY] rmrna s "aprrag by ol eees’

¥ oo e 3000 WSS S sagre]

" e QUG L A"

The non-adjusted model showed that the following
factors increased participants” intent to Cngage in a
rural practice after rural clinical training: scholarship
for regiomal duty Jodds ratie (OR): 200 95% conh-
dence interval (Clk 1.30-3.01], rural backgrowmd (O
B34, 95% C1 Le2-4.65), orientation towards general
meedicie (OFR: 2235, 95% I, 1.43-3.54), active intent
Lo practice in a rural area before rural clinical training
(OIR: 185, %5% CI, 1.16-2.93), and higher rural self-eff-
cacy {{¥R: 112, 95% C1, L&=1.16). In Model A, multi.
variabe adjustment was made for all factors except rural
self-efficacy, amd in Model B, multivariate adjustment
was made for all factors Inz_:]m;llng rural self-efficacy.
Model A demonstrated that difficulty with living in a

Page&af 10

rural area [OR: 061, %5% Cl, 0.39-0.%4) was stll asso-
ciated with decreased rural career intent afler contral-
ling for gender, age, scholarship for reglonal duty, rural
background. orientation towards general medicine, and
intent to practice in a rural area. For Model B, the fol-
lonwiiing wariables were significant and dependent predic-
bers for rural career intent after yural clindcal training:
rural selfefficacy (OR: 112, 95% C1, 1.07=<1.14), schaol-
arship for regional duty (OR: 1.71, 95% CI, 1.02-1.87),
rural background (DR 238, 95% CI, 1.31-4.34), ori-
entatlon towards general medicine [OR: 1,87, 5% CI,
L15=3.06) and intent bo practice in a rural area (CHE:
L7% 95% Cl, 1.09-2.93). These variables remained sig-
mificant in the final madel, Interestingly, the assockation
between difficulty with living in & rural area and raral
career intent disappeared after indeding rural self-efh-
cacy [CR: (LGH, 95% C1, 0.43-1.06).

Discussion

This study examined the relationship betwesn baseline
rural sell-efficacy seore and rural career intent after rural
clinkcal training ameaong medical students in Japan. The
results showed that participants who found it more dif-
feull to live in a rural area reported o more sgnificant
stepwise decrease in ural self-efficacy, Motably, rural
self-efficacy showed a strong positive association with
raral career inbent even afber rural clinical training, and
this finding was independent of gender, schalasship for
reghonal daty, rural backgreand, orlentation fowards gon-

eral medicine, baseline intent to practice in a raral area,

2= 0.001

ol | p=0.035 p=0.016 ! P00 -
) I I p=0.019 |
i T |
N
E . T
:
i‘ el A s
g l.

)

Bariym v Wiy ‘“‘th Hﬁ:ﬁﬂ _-f-l_ m’

Degres of intent to practice in a rural area before rural clinical training
Ry 1 Relatiorehip betvween the inent 10 @ngadgsin rural practice and the urd sel-eSoecy soone belone rural cBnacal traning. Armondg 1he
s poreeey bor thie "On heer™ Ca oy, "ot kreoes, depemrecks o thie cored K ore” s Thes ITROSE S0 TR0 M5 OTeE
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and difficulty with living In a rural arca. Thus, higher
levels of self-efficacy could modulate the association
between the reported difficulty in living in a rural area
and rural career Intent. To the best of our knowledge,
Bandura’s [15] four sources of self-efficacy have not heen
used by previous questionnaires to measure the rural
self-efficacy of medical students in Japan,

While numerous studies have examined the character-
istics and identifiers of medical students to predict their
intent to engage in rural practice, few explored factors
affecting rural self-efficacy and the velationship between
these factors and rural career Intent. Often, studies high-
lighted rural origin [6, 25-27|, having a spouse or sig
nificant other who lived in a rural area [26, 27), prior
generalist intentions (6], and rural high school education

[26] as factors Influencing rural career intent. This study
extends these findings by highlighting further factors sig
nificantly associated with rural career intent: rural self-
efficacy and difficulty with living in a rucal area. In Japan,
the chiski-waku scholarship for regional duty s a policy-
based entrance program primarily aimed at increas-
ing the number of doctors in rural areas. Our previous
research showed that students who recetved chiiki-wakn
were positively motivated to engage in future rural prac-
tice [28]. Further, having a doctor as a role model, 2 rural
background, and orientation towards general medicine
were strongly assoclated with higher rural self-efficacy,
However, rural self-efficacy remained significantly asso
ciated with rural career intent after rural clinical training,
independent of these confounders. This study found that
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with the land, and community imvolvement motivates
medical students o pursue interded or actual careers in
rural areas [19, 32],

Self-efficacy is the feeling of I:-:In; able to affirm one’s
worth andd  existence [15). Authors found that diffi-
culty with living in a rural area was strongly associated
with rural self-efficacy, However, the final madel, which
included rural self-efficacy, showed no such association
between difficulty with living in 2 rural area and rural
capeer inteint, Participants with higher rueal self-eficacy
were likely ta overcome difficulties associated with living
in a rural area and report stronger rural carser intent.

A key strength of this study was Uee follow-op data eal-
lection to examine the npact of miral efficacy an rural
carext inbent both before and after rwral training. Other
strengths included the sample size and adjustment for
pimsible confounding factors. Howewser, this study had
limitations, The study design did nat eliminate potential
causal relationships between the baseline characteristics
of medical students and their rurl practice intent. [t was
alzo linited to students from one regional university, se
the resulis may not he generalizable. Finally, the study
measured students’ intentions to practbos in rural anreas
and ot their aciual practice chaboess,

Conclusion
This study showed that higher self-efficacy strengthens
the rural career iment of individuals alter ol clinical

training Therefore, it is important te foster the develop-
rent of rural self-efficecy to increase the recruitment and
retention of general physicians in Japan’s ruml communi-
ties, The impact af changes in rural self-efficacy before
and after rural clindeal training and thelr asseciation with
future rural career intent showld alsa be examined.
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