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Context: Low adiponectin levels predict type 2 diabetes, and one
prospective study in men reported its independent prediction of vas-
cular events. Many observers thus already consider adiponectin to be
a major part of the “common soil” underpinning diabetes and vascular
disease.

Objective: The objective of this study was to assess the association
between adiponectin and incident coronary heart disease (CHD) risk
in the British Women’s Heart and Health Study.

Design: This was a prospective (4 yr) case (n � 167) control (n � 334)
study nested within the 4286 women in British Women’s Heart and
Health Study.

Setting: The study was performed in a primary care setting.

Participants: The study consisted of women (n � 4286) randomly
selected from 23 British towns between 1999 and 2001, who were
60–79 yr of age at baseline.

Main Outcome Measures: Association of adiponectin with CHD

risk factors and incident CHD events were the main outcome
measures.

Results: Among both cases and controls, adiponectin positively cor-
related with age and high-density lipoprotein cholesterol and in-
versely correlated with waist to hip ratio, fasting insulin, fasting
glucose, homeostasis model assessment of insulin resistance scores,
C-reactive protein, and triglycerides. However, despite adequate
power and these associations with CHD risk factors, adiponectin did
not predict CHD events in unadjusted or adjusted analyses. The
relative risk ratio for a doubling of adiponectin was 0.93 (95% con-
fidence interval, 0.78, 1.11).

Conclusions: It is premature to consider adiponectin as a root for
vascular disease in women despite its association with insulin resis-
tance and diabetes. Additional prospective studies are required to
determine whether there is a true sex difference in the effect of
adiponectin on CHD. (J Clin Endocrinol Metab 90: 5677–5683,
2005)

ADIPONECTIN IS A hormone produced and secreted by
adipocytes that regulates the metabolism of glucose.

Adipose tissue is an important endocrine organ that pro-
duces a number of hormones (leptin, TNF-�, plasminogen
activator inhibitor-1, resistin, and adiponectin) with essential
roles in the regulation of insulin sensitivity and glucose me-
tabolism as well as other physiological functions (1, 2). Adi-
ponectin is exclusively produced by adipocytes, and unlike
the other adipocyte hormones, adiponectin production and
concentrations decrease in obese subjects (1, 2). Plasma adi-
ponectin levels in humans range from 0.5–30 �g/ml, which
is 1000-fold higher than the concentrations of other hor-
mones, such as insulin and leptin (3). Besides inhibiting
inflammatory pathways, recombinant adiponectin increases
insulin sensitivity, improves glucose tolerance, and enhances
lipid clearance in numerous animal models (3, 4). This in-

sulin-sensitizing effect appears to be mostly attributable to
enhanced suppression of glucose production, but beneficial
effects on muscle may also exist (2–4).

In population-based human studies, adiponectin inversely
associates with body mass index (BMI), insulin resistance,
triglyceride levels, blood pressure, C-reactive protein (CRP),
and diabetes risk and positively associates with high-density
lipoprotein cholesterol (HDL-c) levels (5–9). Current evi-
dence demonstrates that insulin resistance and related mark-
ers predict coronary heart disease (CHD) occurrence (10–12).
Given that adiponectin is probably an upstream determinant
of insulin action (2–4), and high levels favor better endo-
thelial function, lower inflammation, and protect against di-
abetes occurrence (2, 5–9), many have suggested the potential
for adiponectin to form a major part of the mechanistic link
between insulin resistance and CHD and, thus, its important
potential as a therapeutic agent in the management of indi-
viduals with obesity and insulin resistance (2, 13, 14).

An inverse association has been found between adiponec-
tin and prevalent CHD in cross-sectional studies (13, 15, 16),
but these findings may reflect reverse causality. Two pro-
spective studies have reported conflicting results. The first,
of American Indians, comprised 124 cases and 248 controls
and found no association (17), whereas the second, of men
only, studied 226 cases and 532 controls and found an inverse
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association (14). The results from this latter study have been
widely cited and used to suggest that adiponectin is the
major mechanistic link (“common soil”) between diabetes
and increased CHD risk (2). We present a third prospective
study, in women only, of the association between adiponec-
tin and CHD risk. Given the limited evidence of an effect of
adiponectin on CHD in prospective population-based stud-
ies, there is a clear need for additional relevant studies. Fur-
thermore, because adiponectin levels vary between the sexes,
being considerably higher in females compared with males
(2), and there are important sex differences in the effect of
diabetes on CHD (18) together with the fact that the one fully
published prospective study to date is in men only (14), it is
necessary to examine the association between adiponectin
and CHD in women.

Subjects and Methods

The British Women’s Heart and Health Study is a prospective cohort
study of 4286 women who were randomly selected from 23 British towns
between 1999 and 2001 and who were 60–79 yr of age at baseline (19).
Women with CHD at baseline (n � 694; 16.2%) were excluded. Incident
cases of CHD were identified by medical record reviews at 2-yr intervals
and through routine death registration to January 2004. An incident case
was defined as either 1) death with an underlying or contributing cause
of CHD (International Classification of Disease 10 codes I20-I25 and
I51.6); or 2) a myocardial infarction (defined according to World Health
Organization criteria), first diagnosis of angina, or coronary artery by-
pass or angioplasty. There were 167 incident cases of CHD (101 nonfatal
and 66 fatal). Two controls were randomly selected, within 5-yr age
groups of the cases, from women without CHD at the baseline assess-
ment. Multiple center ethical approval was obtained, and all women
gave written informed consent.

At the baseline examination, blood samples were taken after a min-
imum 6-h fast. Serum adiponectin concentrations (in serum stored at
�80 C for a median of 4 yr) were determined using ELISA (R&D Sys-
tems, Abingdon, UK). Fasting concentrations of CRP, insulin, glucose,
total cholesterol, HDL-c, low-density lipoprotein cholesterol (LDL), and
triglyceride levels were determined using standard laboratory methods
(19). C-Reactive protein was assayed by a high-sensitivity immunon-
ephelometric assay on a ProSpec protein analyzer (Dade-Behring, Deer-
field, IL). The homeostasis model assessment of insulin resistance
(HOMA) was calculated from fasting insulin and glucose (19). All blood
samples were taken between 0800 and 1800 h, with the time of sampling
(to nearest 1 min) recorded.

Participants were asked to bring all of their medications to the base-
line assessment, and these were coded according to the British National
Formulary. The use of aspirin, statin, and antihypertensive medications
(any of the following: thiazide diuretics, �-blockers, calcium channel
blockers and drugs affecting the renin-angiotensin system, and other
antihypertensive drugs) at the time of the baseline assessment was
determined from these data. Past and current use of hormone replace-
ment therapy (HRT) at baseline was determined from the medications
assessment and questionnaire data. A Dinamap 1846SX vital sign mon-
itor (Critikon, Basingstoke, UK) was used to measure blood pressure.
The mean of the two measurements was used in all analyses. Hyper-
tension was defined as a blood pressure of 160/90 mm Hg or greater
and/or any subject taking any of the antihypertensive medications listed
above. BMI and waist and hip circumferences were determined using
standard procedures (19). Information on adult and childhood occupa-
tional social class, smoking (never, past, or current), alcohol consump-
tion (daily/most days, weekends only, once/twice per month, special
occasions only, never), and physical activity were determined as de-
scribed previously (19).

Statistical analyses

Box and whisker plots of adiponectin levels are presented for cases
and controls. Geometric means of adiponectin levels and other charac-
teristics are presented for cases and controls. Differences between cases

and controls were assessed using an unpaired t test for continuous
variables and a �2 test for categorical variables. Spearman’s rank cor-
relation coefficients were used to assess the associations of continuous
covariates with adiponectin. Multiple logistic regression was used to
assess the association of adiponectin with CHD, with adjustment for
potential confounding and mediating factors. Because individual adi-
ponectin levels exhibit a diurnal variation, with a decline overnight and
a consequent nadir in the morning, we also adjusted for timing of blood
sampling. Geometric means and their 95% confidence intervals (CI) were
used for positively skewed variables (adiponectin, CRP, glucose, insulin,
HOMA scores, and triglycerides) with logged values used in the re-
gression models. Adiponectin was entered as a continuous variable (log
adiponectin) in these regression models. Because regression coefficients
for logged exposure variables are difficult to interpret, these effect es-
timates were expressed as the risk ratio of CHD for a doubling of
adiponectin, as in a recently reported similar study in men only (14).
Tests for linear trends were estimated from these models, with log CRP
entered as a continuous variable. Nonlinear associations were assessed
by entering quarters of the adiponectin distribution first as a series of
three indicator variables and then as a continuous score and computing
a likelihood ratio test comparing these two nested models. In the nested
case-control study design, the odds ratio derived from logistic regression
directly estimates the incidence rate ratio and, hence, the risk ratio (20,
21). We repeated our analyses using conditional logistic regression and
found the same, although less precise, results.

A random effects meta-analysis was used to combine the confounder-
adjusted effect of a doubling of adiponectin from our study with a
similar effect estimate from the one previously published prospective
study in men only (14); the third study to assess this association is
published as a letter only, with insufficient information to include in this
pooling. A random effects model was chosen a priori, because our study
is of women only, and the previous published study is of men only.
Evidence of heterogeneity between the effect estimates in the two studies
was assessed by computing the Q statistic (22). All analyses were con-
ducted in Stata version 8.0 (StataCorp, College Station, TX).

Results

Table 1 shows adiponectin levels and other characteristics
among cases and controls. Adiponectin levels were similar
among cases and controls (Table 1 and Fig. 1). Cases had
higher fasting insulin, glucose (borderline statistical signif-
icance at the conventional 5% level, P � 0.06), HOMA scores,
and LDL-c and lower HDL-c. Triglyceride levels were similar
in cases and controls, as were systolic and diastolic blood
pressures. However, the prevalence of hypertension (taking
account of blood pressure medication as well as blood pres-
sure levels) was greater at baseline in cases compared with
controls. Cases were more likely to have been smokers and
less likely to have used HRT, but indicators of socioeconomic
position were not associated with case status. Both BMI and
waist to hip ratio were not significantly greater among cases
than controls.

Among both cases and controls, adiponectin positively
correlated with age and HDL-c and inversely correlated with
waist to hip ratio, fasting insulin, fasting glucose, HOMA
scores, CRP, and triglycerides (Table 2). Adiponectin was
inversely correlated with BMI in controls only and was not
correlated with total cholesterol, LDL-c, or systolic or dia-
stolic blood pressure in either cases or controls (Table 2).
Adiponectin levels were socially patterned in control women
and showed similar, but less precise, associations in cases;
among controls women from childhood and adulthood man-
ual social classes had adiponectin levels that were 12% (95%
CI, 1, 32) and 13% (95% CI, 2, 32) lower, respectively, than
those of nonmanual social class women. Cigarette smoking,
alcohol consumption, physical activity, and use of statins,
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aspirin, or HRT were not associated with adiponectin levels
(all P � 0.4).

In multivariable analyses there was no association be-
tween adiponectin and CHD (Table 3). The age-adjusted
relative risk ratio for a doubling of adiponectin was 0.93 (95%
CI, 0.78, 1.11), and adjustment for any of the potentially
confounding or mediating did not substantively alter this
(Table 3). Additional adjustment for childhood and adult-
hood social classes did not alter the null association, nor did
additional adjustment for HRT use, aspirin, BMI, or waist to
hip ratio (data not shown). When we examined the effect of
adiponectin by quarters of its distribution, there was very

weak (not statistically significant) evidence that those in the
highest quarter of the adiponectin distribution had reduced
CHD risk compared with those in the lowest quarter (Fig. 2).
The age-adjusted relative risk of CHD comparing those in the
highest quarter of the distribution to those in the lowest
quarter was 0.63 (95% CI, 0.36, 1.08). This did not change with
adjustment for potential confounding factors; additional ad-
justment for components of the metabolic syndrome atten-
uated the association to 0.80 (95% CI, 0.46, 1.41).

The effect of adiponectin did not differ between women in
the lowest half of the fasting glucose distribution (0.83; 95%
CI, 0.64, 1.08) and those in the highest half of the distribution

TABLE 1. Levels of adiponectin and other characteristics among cases and controls

Means (�SD) or no. (%)
P

Cases of incident CHD (n � 165) Controls (n � 334)

Adiponectin (�g/ml)a 14.54 (13.45,15.71) 15.09 (14.25,15.98) 0.5
Age (yr) 70.3 (5.5) 70.1 (5.3) 0.7
BMI (kg/m2) 28.2 (5.3) 27.4 (4.5) 0.07
Waist to hip ratio 0.828 (0.57) 0.819 (0.68) 0.08
Insulin (�U/ml)a 7.90 (7.02,8.89) 6.78 (6.34,7.25) 0.02
Glucose (mmol/liter)a 6.20 (5.96,6.46) 5.97 (5.85,6.09) 0.06
HOMA scorea 2.15 (1.98,2.34) 1.80 (1.67,1.94) 0.02
CRP (mg/liter)a 2.44 (2.05,2.91) 1.97 (1.73,2.24) 0.05
Total cholesterol (mmol/liter) 6.79 (1.38) 6.62 (1.16) 0.1
LDL-c (mmol/liter) 4.31 (1.23) 4.09 (1.07) 0.04
HDL-c (mmol/liter) 1.55 (0.45) 1.67 (0.46) 0.007
Triglycerides (mmol/liter)a 1.80 (1.68,1.94) 1.70 (1.62,1.79) 0.2
Systolic blood pressure (mm Hg) 152.1 (23.2) 149.7 (26.4) 0.3
Diastolic blood pressure (mm Hg) 81.0 (11.3) 80.2 (12.1) 0.5
Hypertensive n (%)b 128 (78.1) 231 (69.4) 0.004
Taking statin [no. (%)] 5 (3.1) 20 (6.0) 0.03
Taking aspirin [no. (%)] 15 (9.2) 28 (8.4) 0.09
Ever used HRT [no. (%)] 30 (18.2) 86 (25.7) 0.06
Smoking [no. (%)]

Never 78 (47.3) 192 (57.5)
Past 59 (35.8) 107 (32.0) 0.01
Current 28 (17.0) 35 (10.5)

Adult manual social class [no. (%)] 92 (55.8) 180 (53.9) 0.7
Childhood manual social class [no. (%)] 138 (83.6) 262 (78.4) 0.2
�2 h/wk of vigorous or moderate activity n (%) 39 (23.9) 68 (20.4) 0.3
Daily consumption 1–2 U alcohol [no. (%)] 19 (13.0) 51 (16.4) 0.3

a Geometric mean and 95% CI of geometric mean.
b Blood pressure at examination 160/90 mm Hg or higher and/or taking antihypertensive medication.

FIG. 1. Box and whisker plot of adiponectin levels among
cases and controls. The horizontal bar within each box is the
median value, the upper hinge of each box is the 75th per-
centile, and the lower hinge is the 25th percentile; the ex-
tremes of the whiskers represent the full range of values.
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(1.04; 95% CI, 0.81, 1.34; for interaction between adiponectin
and fasting glucose, P � 0.7), nor did the effect differ between
those in the lowest half of fasting insulin distribution (0.90;
95% CI, 0.67, 1.19) and those in the highest half of the dis-
tribution (1.03; 95% CI, 0.81, 1.33; for interaction between
adiponectin and fasting insulin, P � 0.8). When all analyses
were repeated using a more strict definition of a case (in-
cluding only those with World Health Organization criteria
myocardial infarction, coronary artery by-pass, angioplasty,
or fatal CHD; n � 104), the results were essentially the same
as those presented here, although less precise; the age-ad-
justed association of adiponectin with this more strict defi-
nition of CHD was 0.96 (95% CI, 0.78, 1.19). Timing of blood
sampling was not associated with incident CHD (P � 0.9),
and adjustment for timing of blood sampling made no dif-
ference to any of the results.

In a random effects meta-analysis combining the con-
founder-adjusted result from our study (Table 3) with a
similar confounder-adjusted result from one previously pub-
lished study (0.70; 95% CI, 0.58, 0.87; Ref. 14) we obtained a
pooled effect of 0.81 (95% CI, 0.61, 1.07). However, there was
statistical evidence of heterogeneity between these two stud-
ies (Q � 4.39; 1 df; P � 0.04).

Discussion

Consistent with other studies (5–9), we have found adi-
ponectin to be inversely associated with adiposity, insulin
resistance, triglycerides, and CRP. However, we found no
association between adiponectin and CHD risk in this study
of women. The lack of an association with CHD risk is con-
sistent with one previous prospective study of American

Indian men and women (17), but not with a prospective
study among American men (14). Of note, a recent prospec-
tive case-referent study (276 cases, of which 234 were cerebral
infarct) observed no association between adiponectin and
stroke risk (23). Because the pathophysiology and epidemi-
ology of cerebral infarct and CHD are similar (24), and the
majority of cases in that study were cerebral infarct, this
provides additional evidence that adiponectin may be less
associated with atherosclerosis than currently considered.
Our findings are also consistent with a recent study of ad-
olescents that found adiponectin to be associated with in-
sulin resistance, but not endothelial function (25).

We used a single assessment of adiponectin, and it is
possible that our results may be biased toward the null by
regression dilution bias. However, previous studies have
shown intraindividual adiponectin levels to be stable over
time, with an intraclass correlation coefficient of 0.85 for
levels measured 1 yr apart within the same individual (26).
We excluded participants with diagnosed CHD at baseline
(including those who reported a doctor diagnosis, but for
whom this was not verified in medical records). However,
we cannot be certain that some controls did not have asymp-
tomatic and undiagnosed disease. A greater proportion of
the controls compared with cases were taking aspirin and
statin at baseline. This finding confirms the established ef-
fectiveness of these medications in the primary prevention of
CHD, but may also indicate that some of the control women
for whom there was no clinical evidence of CHD were
deemed in some respect to be at high risk and therefore in
need of statin and aspirin treatment. Adjustment for statin

TABLE 2. Correlation of adiponectin levels with covariates among cases and controls

Cases of incident CHD (n � 167) Controls (n � 334)

Spearman’s rank correlation
coefficient with adiponectin P Spearman’s rank correlation

coefficient with adiponectin P

Age 0.17 0.03 0.11 0.05
BMI �0.06 0.4 �0.27 �0.001
Waist to hip ratio �0.26 �0.001 �0.30 �0.001
Insulin �0.33 �0.001 �0.42 �0.001
Glucose �0.16 0.04 �0.22 �0.001
HOMA score �0.32 �0.001 �0.43 �0.001
CRP �0.19 0.02 �0.19 �0.001
Total cholesterol 0.03 0.7 �0.06 0.3
LDL-c 0.06 0.5 �0.06 0.3
HDL-c 0.43 �0.001 0.41 �0.001
Triglycerides �0.40 �0.001 �0.40 �0.001
SBP �0.08 0.3 �0.03 0.6
DBP �0.05 0.6 0.05 0.3

DBP, Diastolic blood pressure; SBP, systolic blood pressure.

TABLE 3. Multivariable associations of adiponectin with incident cases of CHD (n � 167 cases)

Relative risk ratio (95% CI)
for a doubling of adiponectin P linear trend P nonlinear

association

Model 1: age adjusteda 0.93 (0.78, 1.11) 0.43 0.52
Model 2: confounder adjustedb 0.93 (0.77, 1.11) 0.43 0.52
Model 3: adjusted for confounders and potential mediatorsc 0.99 (0.82, 1.19) 0.90 0.71

a Model 1: adjusted for age (continuous in years).
b Model 2: as model 1 plus smoking (three-level categorical variable), physical activity (three-level categorical variable), alcohol consumption

(five-level categorical variable).
c Model 3: as model 2 plus hypertension status (binary) statins (binary), fasting levels of HDL-c, triglyceride (logged), glucose (logged), insulin

(logged), and CRP (logged; all continuous variables).
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and aspirin use did not alter our finding of no association
between adiponectin and CHD.

Given the established link between adiponectin and in-
sulin resistance and dyslipidemia from both biological and
epidemiological studies (2), and established links between
dyslipidemia and insulin resistance and CHD (10–12), the
lack of an association between adiponectin and CHD is coun-
terintuitive. One possibility is that this and previous null
studies (17, 23) lacked the power to find a weak association.
We had 97% power to detect an odds ratio of 0.7 for a
doubling of adiponectin; this is the reported effect in a recent
prospective study of men (14). Furthermore, we had 95%
power to detect a 0.85 �g/ml (equivalent to 0.5 sd) difference
in the geometric mean of adiponectin levels between cases
and controls and 80% power to detect a difference of 0.425
�g/ml (equivalent to 0.25 sd); both of these are weaker
effects than those reported in the one positive published
study to date (14).

Our results provide weak statistical evidence that in this
population of older women there may be a threshold effect
of adiponectin, with reduced risk of CHD among those in the
top quarter of the distribution compared with those in the
bottom quarter. However, we had no a priori hypothesis to
believe that a difference would exist only between those in
the top and bottom ends of the distribution, and the one
previous study in men showing an association between adi-
ponectin and CHD found a linear association, with risk de-
creasing monotonically across each fifth of the distribution
(14). It is possible that adiponectin also influences other un-
measured biological factors that have the opposite effect on
CHD risk to that of insulin resistance and dyslipidemia, and
thus competing biological pathways produce an overall null
effect, or that a confounding factor masks the association
between adiponectin and CHD. The known biological effects
and correlates of adiponectin (2), for example, lower levels
among the more obese and insulin resistant, would all serve
to produce an inverse association. Although unlikely, we
cannot rule out the possibility that there are as yet unknown
biological effects of adiponectin that would predict a positive
association with CHD in women and, when combined with

its correlations with obesity and insulin resistance, result in
an overall null effect.

There are a number of differences between our study and
that reported by Pischon et al. (14), which reported a signif-
icant inverse association between adiponectin and CHD in
men. In the study by Pischon et al. (14), follow-up covered a
6-yr period, whereas in our study, follow-up was for a 4-yr
period. There is no information in the report by Pischon et al.
(14) concerning a time difference in the effect of adiponectin
on CHD, but this is most likely because there are no biolog-
ical reasons to believe that the effect should vary with time.
We used an ELISA to measure adiponectin levels, whereas
in the study by Pischon et al. (14) a competitive RIA was used.
Our laboratory has experience of measuring total adiponec-
tin with RIA in previous studies of pregnant women and
adolescents, and we have found comparable associations of
adiponectin measured by either RIA or ELISA to adiposity
and metabolic parameters (25, 27). Hence, we believe it is
difficult to explain differences between our results and those
of Pischon et al. (14) on the basis of assay differences.

Finally, and possibly of most importance, because the
study by Pischon et al. (14) was in men only, and our study
is in women only, it is possible that the effect of adiponectin
varies in men and women. This is supported by the evidence
of statistical heterogeneity between equivalent effect esti-
mates from that study and ours. Adiponectin levels are, on
the average, considerably higher in women compared with
men (2), and women and men have marked differences in
body fat distribution, with evidence that this difference ex-
plains the sex difference in atherosclerosis (28, 29). The rel-
ative effects of diabetes and hyperglycemia on CHD are
greater in women compared with men (18). Because adi-
ponectin is secreted by adipocytes and is closely involved in
glucose metabolism, and given sex differences in these risk
factors, it is perhaps not surprising that its effect on CHD
might differ between women and men. Higher levels of
adiponectin in women compared with men and the greater
effect of hyperglycemia on CHD in women compared with
men may reflect a relative resistance to the effect of adi-
ponectin in women. However, this possibility requires ad-

FIG. 2. Adjusted relative risk of CHD by quarters of adi-
ponectin distribution.
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ditional investigation in prospective studies of women and
men who have undergone identical procedures (rather than
comparing effects from two different cohorts, one of women
and one of men, as we have done here) and that have suf-
ficient power to detect a possible sex difference. Finally,
recent data from animal studies suggest that the molecular
forms of adiponectin may differ between males and females,
with women having greater concentrations of the high mo-
lecular weight form of adiponectin compared with men, but
lesser amounts of the other molecular forms (30). Whether
such differences help explain any sexual dimorphism in the
adiponectin-CHD relationship needs to be examined further.
The ability to distinguish between adiponectin fractions in
human populations is not easy, and our ELISA is unable to
distinguish between lower weight trimer-dimer forms of
adiponectin and high molecular weight complexes. We are
therefore unable to determine whether there is a specific
association between particular forms of adiponectin and
CHD in women.

In conclusion, we found no association between adiponec-
tin levels and CHD risk in a prospective study of women.
Despite associations with established CHD risk factors in this
and other studies, the contradictory findings of an associa-
tion with incident CHD from the three prospective studies
and one prospective study of stroke outcomes to date suggest
that it would be premature to assume that adiponectin was
causally related to CHD in both sexes and could provide a
common mechanism between insulin resistance and CHD, or
that it could provide a useful predictor in population CHD
screening, as has been suggested (31). In particular, addi-
tional work is required to determine whether there is an
important sex difference in the effect of adiponectin on CHD
risk and to establish whether different forms of adiponectin
vary in their effect on CHD risk in either women or men.
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