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BACKGROUND AND OBJECTIVES: Studies of bone mineral density (BMD) in women with type 2 diabetes
mellitus have shown conflicting results. We conducted this study to determine whether postmenopausal women
with diabetes have higher BMD than non-diabetic women of similar age, and to investigate the relationship
between BMD and relevant clinical characteristics in these groups of women.

PATIENTS AND METHODS: We retrospectively analyzed lumbar spine, femoral neck, and radius BMD data and
other relevant clinical data for 130 postmenopausal women with type 2 diabetes mellitus and 166 non-diabetic
women collected during a voluntary screening for osteoporosis in postmenopausal women without a history of
low bone mass or osteoporotic fractures.

RESULTS: Women with type 2 diabetes mellitus had significantly higher mean lumbar spine BMD ( 0.903+0.165
vs. 0.824+0.199, respectively, P<.001) and mean femoral neck BMD (0.870+0.132 vs. 0.832+0.134, respec-
tively, P<.05) than non-diabetic women. In both groups of women, age correlated negatively with BMD levels at
all three anatomical sites. Higher body mass index was associated only with higher lumbar spine BMD in both
groups. Alkaline phosphatase levels showed a negative correlation with BMD at all sites in women with type 2
diabetes mellitus.

CONCLUSION: Postmenopausal women with type 2 diabetes mellitus have higher BMD levels than non-dia-
betic women with similar clinical characteristics, and require a more scrutinized approach in managing low

bone mass.

tudies on BMD in women with diabetes have

conflicting results. Some studies originating

from registries in the 1990s showed lower BMD
levels in women with both types of diabetes."* Recent
studies have confirmed the deleterius effect of type 1
diabetes on bone density,’ whereas a normal or even in-
creased BMD was noted in women with type 2 diabetes
mellitus.* During these analyses, biochemical parame-
ters of calcium and phosphorus metabolism, lipid levels
and statin therapy, glycated products levels, lifestyle and
body mass index (BMI) were all identified as possible
factors in altering BMD in women with type 2 diabe-
tes.”” Several studies explained the results of increased
BMD in women with type 2 diabetes by their higher
BMI,? although some mechanisms resulting from the
hyperglycemic state, together with insulin resistance
were also noted to improve BMD.? We conducted this
study to determine whether postmenopausal women

with type 2 diabetes mellitus have higher BMD than
non-diabetic women of similar age, and to investigate
the relationship between BMD and relevant clinical
characteristics in these groups of women.

PATIENTS AND METHODS

We retrospectively investigated 130 postmenopausal
white women with type 2 diabetes mellitus who un-
derwent dual x-ray bone absorptiometry (DXA) at the
outpatient clinic of the Internal Medicine Department
of Slavonski Brod General Hospital during a one-year
voluntary screening process in our community. Another
166 non-diabetic postmenopausal white women who
underwent DXA in the same period were randomly
selected as controls from the women who underwent
DXA. All studied women had the DXA measure-
ment for the first time, and had no previous history of
low bone mass, osteoporosis or osteoporosis therapy.
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Exclusion criteria included previously diagnosed osteo-
porosis, osteoporotic fracture or osteoporosis therapy.

BMD of the lumbar spine, femoral neck and radi-
us using DXA was measured in each patient, and ex-
pressed as g/cm? All measurements were performed
using Hologic QDR 1000 (Texas Instruments), by the
same technician involved in the screening process.

The t-test and the Mann-Whitney test were used to
investigate the differences in clinical characteristics be-
tween the two groups. The differences in BMD of the
lumbar spine, femoral neck and radius between diabetic
and non-diabetic women were assessed using the t-test.
Multiple regression analysis was used to investigate the
effect of age, menarche and menopause age, BMI, and
laboratory results (serum calcium, phosphorus, alkaline
phosphatase, urine calcium and phosphorus, total cho-
lesterol and triglycerides) on lumbar spine, femoral neck
and radius BMD in both groups of women. The signifi-
cance level was set to P<.05.

RESULTS

There were no differences between the two groups of
women in clinical characteristics, except that women
with type 2 diabetes had significantly higher triglycer-
ides (Table 1). Women with type 2 diabetes mellitus had
significantly higher mean lumbar spine BMD (P<.001)
and mean femoral neck BMD (P<.05) than non-diabet-
ic women. There were no significant differences between
the two groups in the mean radius BMD (Table 2).

In the diabetes group, multiple regression analysis
showed a positive correlation of the femoral neck BMD
with BMI (P<.05), and lumbar spine and radius BMD
with menarche age (P<.05), while there was a negative
correlation of the lumbar spine, femoral neck, and ra-
dius BMD with age (P<.001) and alkaline phosphatase
levels (P<.05).

‘The multiple regression analysis among non-diabetic
women revealed a positive correlation of the femoral
neck BMD with BMI (P<.001) and urine phospho-
rus (P<.05), and a positive correlation of the lumbar
spine BMD with menopause age and BMI (P<.05).
Conversely, there was a negative correlation of the lum-
bar spine and femoral neck BMD with age (P<.001). In
addition, femoral neck BMD correlated negatively with
serum phosphorus (P<.05).

DISCUSSION

Women with type 2 diabetes had higher BMD at all
three observed sites than non-diabetic women with
comparable clinical characteristics. The difference was
significant for lumbar spine and femoral neck (P<.001
and P<.05, respectively), whereas the difference in ra-
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Table 1. Clinical characteristics of the study groups.

Variables diabe.trzgfnzellilus No?n-::%lgtic
(n=130)

Age (years), medlan (range) 67 (45 80) 67 (41-84)
..‘Menarche age (years) medlan (range) 145(10 18) 145(1120)

:\:Iaenngoep)ause age (years), median 49 (30-58) 49 (24-55)
WFam|Iy hlstory of osteoporosrs . 4(3 1%) . 5(3)
W|mm0b,||ty OO ... 3 (2 7%) S ... 9 (5 4) T
W'Body mass |ndex (kg/mz) : 29 3+4 5 . 28 3+4 1 o
W'Smoklng 15(11 5%) 16(9 6)
WMlIk consuh]ptlon <5[]0 mL/day 30 (20 1%) . 24 (14 5) -
WSerum calcmm (mmoI/L) 2 7+0 4 . 2 4+0 2 o
W'Serum phosphorus (mmoI/L) 1 1+03 1 1+06
W'Serum alkallne phosphatase (U/L) ' B .“‘73.5126.4“” o
WUrlne calcmm (mmoI/L) 5 7+3 6 o
W'Urlne phosphorus (mmoI/L) 24 4+15 4 . 23 9+10 1.“‘ o
mTotaI cholesterol (mmoI/L) 66+1 5 6 1+1 2
..‘Trygllcerldes(mmoI/L) ‘ 2+1 6* 15+08

Values are mean+SD unless indicated otherwise. * Significantly higher value than the non-diabetic women (Student's

t-test, P<0.001)

Table 2. Bone mineral density (BMD) in the study groups.

BMD, mean=SD

Measurement site Typ.:n 2e ::ii:lbsetes Non-diabetic
Lumbar spine 0 903+0.165* 0.824+0.199
Femoralneck  OSI:0182F 08014
CRadius 04960065 0485:0081

* Significantly higher than non-diabetic (P<.001). T Significantly higher than non-
diabetic (P<.05)

dius BMD was not significant. Several recent studies in
white women reported analogous findings,*® whereas a
recent study in an Arabic female population showed os-
teoporosis to be more common among postmenopausal
females with type 2 diabetes.'® Age and fertility duration
were independently correlated with BMD levels. There
were no significant differences in BMI between the two
groups of women, and the positive correlation between
femoral neck BMD and BMI was observed in both
groups. Higher BMD in women with diabetes had been
attributed to higher BMIL? although our results support
several findings of higher BMD independent of BMI in

women with diabetes.! Although the women with type
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2 diabetes had similar serum alkaline phosphatase levels
to those of women in the control group, we found that
their serum alkaline phosphatase levels showed a nega-
tive correlation with BMD.”

Type 2 diabetes seems to be protective in the process
of bone density loss, as we demonstrated in our study.
However, an increased fracture risk in women with dia-
betes was reported in many studies, and was attributed
mainly to neurological and visual complications that fa-
cilitate fall accidents, or low bone quality.'* Today, there
are sufficient data that support the concept of preserved
bone density in hyperinsulinemia, thus the increased
fracture risk in women with type 2 diabetes could also
be explained by altering processes in new bone forma-
tion and bone microarchitectural integrity in the hyper-
glycemic state.'?

‘The limitation of our study was the cross sectional de-
sign, and the inability to compare fracture risk between
the observed groups, since fractures represent the most
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important aspect of osteoporosis. Fracture risk analyses
require a higher number of patients from standardized
registries, which does not exist in our clinical settings. It
would be also interesting to assess the relationship be-
tween the duration of diabetes, and levels of glycation
products with both BMD and fracture risk. Some stud-
ies showed that good glycemic control prevents bone
loss in both types of diabetes, explaining normal BMD
levels in type 2 diabetes with better glycemic control.''*
Our study could not show differences in BMD levels
among women in relation to glycemic control.

We conclude that osteoporosis in women with type
2 diabetes needs a more scrutinized approach because
BMD levels in diabetic women may not be sufficient in
identifying those at risk for fractures, knowing that sub-
stantial evidence exists of their increased fracture risk. A
better understanding of diabetes and osteoporosis may
help preventing fractures in the growing population of
post-menopausal women with type 2 diabetes mellitus,

1. Forst T, Pfutzner A, Kann P, Schehler B, Lob-
mann R, Schafer H, Andres J. Peripheral osteo-
penia in adult patients with insulin-dependent
diabetes mellitus. Diabet Med. 1995;12:874-9.

2. Kwon DJ, Kim JH, Chung KW, Kim JH, Lee JW,
Kim SP, Lee HY. Bone mineral density on the spine
using dual energy x-ray apsorption in patients
with non-insulin dependent diabetes mellitus. J
Obstet Gynecol Res. 1996;22:157-62.

3. Tuominen JT, Impivaara O, Puukka P, Ronnemaa
T. Bone mineral density in patients with Type 1
and Type 2 diabetes. Diabetes Care. 1999;22:1196-
200.

4. Stolk RP, van Daele PL, Burger H, Algra D,
Grobbee DE, Hofman A, Birkenhager JC, Pols HA.
Bone density in non-insulin dependent diabetes
mellitus: the Rotterdam Study. Ann Intern Med.
1995;122:409-14.

5. Nakashima A, Nakashima R, Ito T, Masaki T, Yo-
rioka N. HMG-CoA reductase inhibitors prevent
bone loss in patients with Type 2 diabetes mel-

litus. Diabetic Medicine. 2004;21:1020-4.

6. Perez-Castrillon JL, De Luis D, Martin-Escude-
ro JC, Asensio T, del Amo R, lzaola 0. J Diabetes
Complications. 2004;18:317-21.

7. Akin 0, Gol K, Akturk M, Erkava S. Evaluation
of bone turnover in postmenopausal patients with
type 2 diabetes mellitus using biochemical mark-
ers and bone mineral density measurements. Gy-
necol Endocrinol. 2003;17:19-29.

8. de Luis Roman DA, Aller R, Perez-Castrillon JL,
De Luis J, Gonzalez Sagrado M, Izaola O, Romero
E, Martin-Escudero JC, Herreros V. Effects of di-
etary intake and life style in patients with diabetes
mellitus type 2. Ann Nutr Metab. 2004;48:141-5.

9. Dennison EM, Syddall HE, Aihie SA, Craighead
S, Phillips DI, Cooper C. Type 2 diabetes mellitus
is associated with increased axial bone density
in men and women from the Hertfordshire Cohort
Study: evidence for an indirect effect of insulin
resistance? Diabetologia. 2004;47:1963-8.

10. Al-Matoug MA, El-Desouki MI, Othman SA,

Ann Saudi Med 28(2)

Mattar EH, Babay ZA, Addar M. Prevalence of os-
teoporosis among postmenopausal females with
diabetes mellitus. Saudi Med J. 2004;25:1423-7.
11. Carnevale V, Romangoli E, D’Erasmo E. Skele-
tal involvement in patients with diabetes mellitus.
Diabetes Metab Res Rev. 2004;20:196-204.

12. Vestergaard P, Rejnmark L, Mosekilde L. Rela-
tive fracture risk in patients with diabetes melli-
tus, and the impact of insulin and oral antidiabetic
medication on relative fracture risk. Diabetologia.
2005;48:1292-9.

13. Okazaki R, Totsuka Y, Hamano K, Ajima M,
Miura M, Hirota Y, Hata K, Fukumoto S, Mat-
sumoto T. Metabolic improvement of poorly
controlled noninsulin-dependent diabetes mel-
litus decreases bone turnover. J Clin Endocrinol
Metah.1997;82:2915-20.

14. Yamagishi S, Nakamura K, Inoue H. Possible
participation of advanced end glycation products
in the pathogenesis of osteoporosis in diabetic
patients. Med Hypotheses. 2005;65:1013-5.

March-April 2008  www.kfshrc.edu.sa/annals



