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ABSTRACT

Objective: To determine the prevalence of type 2 diabetes mellitus (T2DM) in postmenopausal women with osteoporosis and
evaluate its association with metabolic and inflammatory parameters.

Material and Methodology: This Descriptive cross-sectional study was conducted in the Department of Obstetrics and
Gynecology, Jinnah postgraduate medical Center (JPMC) Karachi, from 31 May 2021 to 30 November 2021. A total of 147
postmenopausal women aged 45-70 years with established osteoporosis were enrolled through non-probability consecutive
sampling. Patients with secondary causes of bone loss were excluded. Data were collected using a structured proforma. T2DM
diagnosis was based on fasting/random blood sugar and HbA1c criteria. Associations between T2DM and variables including
age, residence, BMI, duration of osteoporosis, hypertension, CRP, magnesium levels, and vitamin D were analyzed using chi-
square test. A p-value < 0.05 was considered statistically significant.

Results: Out of 147 osteoporotic women, 61 (41.5%) had type 2 diabetes mellitus. T2DM was significantly associated with
hypertension (p = 0.02), raised CRP levels (p = 0.01), and hypomagnesemia (p = 0.02). No significant association was observed
with age, BMI, residence, vitamin D deficiency, or other clinical parameters.

Conclusion: A high prevalence of type 2 diabetes was found among osteoporotic women. The significant associations with
hypertension, systemic inflammation, and hypomagnesemia highlight the need for comprehensive screening and metabolic
evaluation in these patients to guide timely interventions and improve bone and metabolic health outcomes.
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INTRODUCTION

Type-2 diabetes mellitus (T2DM) and osteoporosis are two of the
most frequent metabolic chronic diseases, especially in the elderly,
resulting in significant morbidity and mortality’. It is noticed in
patients with T2DM, they experience a higher fracture risk
paradoxically and their bone mineral density is normal or high 2.
Older adult with diabetic complication such as neuropathy,
retinopathy and hypoglycemics episode have three times risk for
falls®. Other factors such as poor calcium intake, inadequate
vitamin D, lack of exercise, smoking and genetic predisposition
increase the risk of osteoporosis in those with T2DM*,

The precise cause of bone loss in type 2 diabetes is not well
understood, however bone resorption is thought to play a more
significant role than another ° Bone quality includes
microarchitecture, remodelling, and matrix properties and again,
these may be affected by aging, hyperglycaemia, advanced
glycation end products accumulation, and decreased muscle mass
or strength . AGEs can potentially weaken bone strength, but this
can be attenuated by the soluble receptor for AGEs’.

DEXA is the clinical gold standard for BMD measurement
and osteoporosis diagnosis. ® Diabetes mellitus is a public health
problem-world cross that has associated to a series of bone
complications including osteopenia, osteoporosis, Charcot
arthropathy, and finally the diabetic foot. ® Several studies have
related T2DM to microvascular (retinopathy, neuropathy) and
macrovascular (coronary artery disease, cerebrovascular disease
and peripheral artery disease) complications and emphasised an
increased fracture risk. ° Osteoporosis represents the major
metabolic bone disease among T2DM patients. 1t

Documented T2DM percentages in subjects with OP
differ, ranging from 25% 2 over 33%? to 43.7%%*. Owing to
increasing prevalence of osteoporosis and diabetes and lack of
local data, we need more exploration into the relationship of
osteoporosis with diabetes in our population. Particularly it
emphasizes diabetes specific factors, such as glycaemic control,
disease duration and co-morbid complications, to increase
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clinicians’ awareness and to enhance the readiness and timing for
intervention.

The purpose of this study was to determine the incidence of
osteoporosis in T2DM patients through DEXA. The results will
inform early treatment approaches and facilitate evidence-based
provision of care. The results will be disseminated via health
seminars and conferences to promote knowledge, attitudes, and
practice that will ensure comprehensive management for this high-
risk group and optimise outcomes linked to life threatening
consequences of osteoporosis.

MATERIALS AND METHODS

This Descriptive cross-sectional study was conducted in the
Department of Obstetrics and Gynecology, Jinnah postgraduate
medical Center (JPMC) Karachi, from 31 May 2021 to 30
November 2021. 147 subjects were recruited through non-
probability consecutive sampling. Inclusion criteria were female
gender with age above 40 years and documented diagnosis of
type 2 diabetes mellitus (T2DM) duration of the disease more than
5 years.

Enrolment was open to those who attended the diabetes
clinic at regular intervals and are alive, and had HbAlc measured
at least three times in the past 1 year. Specific exclusions for
patients included history of fractures, reduced renal function
(eGFR < 60 ml/min/1.73 m?2), chronic smoking, alcohol
consumption, primary hyperparathyroidism, thyroid disease, celiac
disease, multiple myeloma, current active cancer, lactose
intolerance, established bone disease or mineral metabolism
disorder, chronic pancreatitis, rheumatologic or systemic
inflammatory diseases, as well as any malabsorptive disorder. In
addition, exclusion criteria included medications known to affect
the bone—-such as corticosteroids, immunosuppressants,
anticonvulsants, diuretics, calcium or vitamin D supplements, or
bone modifying agents. A complete clinical history was obtained,
including patient's age, diabetes duration, the kind of anti-diabetic
treatment in the previous year, and the presence of signs of
diabetes-induced complications (neuropathy, nephropathy or
retinopathy). Glycaemic control was assessed with HbAlc values
from the previous year. Anthropometric indices were measured by
calibrated stadiometer and digital scale. Height and weight were
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measured in triplicate and the mean was taken as the final
measurement. The weighing machine was calibrated on a daily
basis by a 5kg ISI standardized weight. Body mass index (BMI)
was computed using the weight in kilograms divided by the square
of the height in meters. Neuropathy was assessed with vibrational
perception threshold (VPT) testing.

This study was carried out in accordance with the principles
of the Declaration of Helsinki, and its amendments. End stage data
collection was precluded before obtaining informed assent from
each participant. The prevalence of type 2 diabetes mellitus (T2DM)
in a population of women who fulfilled the inclusion criteria and
consulted in an outpatient clinic for a diagnosis of osteoporosis
was then evaluated. 2 cc of venous blood was taken under strictly
aseptic measures and submitted for pathologist examination.
T2DM was diagnosed if the fasting blood glucose was >126
mg/dL or the random blood glucose was >200 mg/dL and was
confirmed on two different occasions. Other evaluations consisted
of pertinent laboratory work, a detailed medical history, and a
comprehensive physical examination.

Potential confounders such as age, place of residence
(urban/rural), duration of osteoporosis (years), hypertension,
smoking, obesity, anaemia, increased C-reactive protein (CRP),
high erythrocyte sedimentation rate (ESR), low body mass index
(BMI), low calcium level, magnesium level, and vitamin D level
were also supervised in this study. All examinations including
physical are carried out by the principal investigator under the
close supervision of a consultant gynaecologist with more than five
years clinical experience.

The information was recorded on a structured proforma and
analysed through work sheet extended from SPSS version 22. For
continuous variables, means and standard deviations were used
while categorical variables were summarized as frequencies and
percentages. Normality was assessed using the skewness and
kurtosis for data distributions. For data that were not normally
distributed, medians were given. To adjust for confound variances,
we stratified, then chi-square after stride to compare age, alcohol
use among sex orientation groups. p-value of < 0.05 was
considered statistically significant.

RESULTS

This descriptive cross-sectional study was conducted on 147, 45-
70 years old women with osteoporosis. The mean age was 59.63 +
10.49 years, the mean disease course of osteoporosis was 10.72 +
8.57 weeks, and the mean HbAlc was 7.41 + 2.56% (Table 1).

The 61 women of the present study population (41.5%) had
type 2 diabetes mellitus; 86 (58.5%) were non-diabetic. This
distribution is graphically shown in Figure 1, that emphasize in the
extreme high of incidence of T2DM in osteoporotic women.

As presented in Figure 2, majority of the respondents (67.3%)
belonged to the 56—70 year age group. There was, however, no
statistically significant relationship between age category and
diabetes status (p = 0.69, Table 2).

Residence was not associated with having diabetes (p =
0.73, Table3). Similarly, duration of osteoporosis did not have a
significant effect on the occurrence of diabetes (p = 0.31, Table 4).

There was a statistically significant relationship between
hypertension and diabetes mellitus with diabetes present in 52.6%
of those with hypertension and in 34.4% of those without
hypertension (p = 0.02; Table 5). This is also reflected in Figure 3
showing metabolic overlap between HT and T2DM.

CRP was also significantly associated with diabetes (p =,
Table 9), with the proportion of CRP-positive individuals having
diabetes being higher than CRP-negative subjects. This is
depicted in Figure 4, and it provides an overview of inflammatory
load in T2DM in osteoporotic women.

A remarkable result was the strong association of
hypomagnesemia with diabetes mellitus (p = 0.02), with a lower
number of diabetic biting in patients with hypomagnesemia than
with normomagnesemia, as observed in Figure 5. This inverse

relationship requires further studies into the physiological role of

Mg in insulin metabolisms and in bone health.

Table 1: Descriptive Statistics

Variable Mean + SD Range
Age (Years) 59.63 + 10.49 45-70
Duration of Osteoporosis (Weeks) 10.72 + 8.57 06-24
HbAlc (%) 7.41 + 2.56 5-9

Table 2: DM Type Il According to Age
Category DM Type Il (Yes) DM Type Il (No) p-value
40-55 Years 21 27 0.69
56-70 Years 40 59

Table 3: DM Type Il According to Residence
Category DM Type Il (Yes) DM Type Il (No) p-value
Urban 49 71 0.73
Rural 12 15

Table 4: DM Type Il According to Duration of Osteoporosis
Category DM Type Il (Yes) DM Type Il (No) p-value
< 12 weeks 24 27 0.31
> 12 weeks 37 59

Table 5: DM Type Il According to Hypertension
Category DM Type Il (Yes) DM Type Il (No) p-value
Yes 30 27 0.02
No 31 59

Table 6: DM Type Il According to Smoking
Category DM Type Il (Yes) DM Type Il (No) p-value
Yes 0 5 0.05
No 61 81

Table 7: DM Type Il According to Obesity
Category DM Type Il (Yes) DM Type Il (No) p-value
Yes 25 37 0.80
No 36 49

Table 8: DM Type Il According to Anemia
Category DM Type Il (Yes) DM Type Il (No) p-value
Yes 28 46 0.36
No 33 40

Table 9: DM Type Il According to Raised CRP
Category DM Type Il (Yes) DM Type Il (No) p-value
Raised 45 47 0.01
Normal 16 39

Table 10: DM Type Il According to Raised ESR
Category DM Type Il (Yes) DM Type Il (No) p-value
Raised 19 33 0.36
Normal 42 53

Table 11: DM Type Il According to Low BMI
Category DM Type Il (Yes) DM Type Il (No) p-value
Low 9 21 0.15
Normal 52 65

Table 12: DM Type Il According to Hypocalcemia
Category DM Type Il (Yes) DM Type Il (No) p-value
Low 8 19 0.16
Normal 53 67

Table 13: DM Type Il According to Hypomagnesemia
Category DM Type Il (Yes) DM Type Il (No) p-value
Low 3 15 0.02
Normal 58 71

Table 14: DM Type Il According to Vitamin D Deficiency
Category DM Type Il (Yes) DM Type Il (No) p-value
Deficient 29 45 0.56
Normal 32 41
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Other causes like smoking, obesity, anaemia, increased
ESR, low BMI, hypocalcaemia, and vitamin D did not have
statistically significant relations with T2DM (Tables 6-8, 10-14).

Figure 1.Summary of Diabettis Mellitus

Figure 2: Summary of Age Group

Figure 3: Summary of Hypertension

Figure 4: Raised CRP

Figure 5: Summary of Hypomagnesemia

DISCUSSION

Osteoporosis and type 2 diabetes mellitus (T2DM) are common
chronic diseases among postmenopausal women. Forty-one and
five tenth of percentage of the osteoporotic women had T2DM in
our study. This result is consistent with the earlier example which
revealed their coexistence in up to 2/5 cases of women older than
50 years and shows a common pathophysiological mechanism
between bone metabolism and glycemias.

The absence of a significant correlation with age in our study
is in contrast with previous reports of higher diabetes rates with
increasing age, predominantly attributable to concomitant insulin
resistance and B-cell dysfunctiont*. This discrepancy might be
explained by our rather narrow range of age (45-70 years) with a
limited detection of age-dependent trends.

An independent association between hypertension and
T2DM was found (p= 0.02), consistent with the evidence in
literature of the presence of the clustering of metabolic syndrome
components in postmenopausal woment® Conclusion These
findings indicate that glucose (HbAlc) and lipids levels are
associated with arterial hypertension and inversely proportionate to
hypertensive after menopausal in postmenopausal women
reflecting the effect of hormonal changes during menopause. An
elevated BP could aggravate diabetic microvascular complications
and augment oxidative stress, and lead to a negative effect on the
bone.

We observed an statistically significant association between
insulin resistance and raised C-reactive protein (CRP) and
diabetes mellitus (p = 0.01), This fact suggests that systemic
inflammation has a central role in stimulating resistance to insulint®.
It has been shown in previous studies that an elevation of
proinflammatory markers (e.g., CRP, IL-6) are predictive of the
development of T2DM, as well as potentially providing a
mechanism for increased bone resorption and decreased bone
formation?”.

Hypomagnesemia was significantly associated with T2DM
(p = 0.02). Magnesium has a key role in many enzymatic activities
involved in insulin receptor function and glucose metabolism.
Hypomagnesemia is known to be associated with decreased
insulin sensitivity and secretion, leading to heightened risk of
diabetes!®. This justifies the requirement for monitoring and
correction of Mg levels in osteoporotic diabetic patients.

In contrast, residence, duration of osteoporosis, obesity,
anaemia, smoking, high ESR, low BMI, hypocalcaemia, and
vitamin D deficiency were not found to be statistically significant
associated with diabetes mellitus in this study. These influences
may be, at least in part, in accordance with those from regional
studies indicating that lifestyle (such as smoking or alcohol
consumption), socioeconomic status, or nutritional condition may
differentially affect these associations?®.

Our results highlight the need for screening of metabolic
and inflammatory markers in women with osteoporosis, as such
markers could indicate an increased risk for DM. With such a high
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prevalence of comorbid conditions in these patients, an approach
combining strategies to address bone health and metabolic health
is necessary for improving long-term outcomes among these
populations?°.

CONCLUSION

The current study shows an increased prevalence of type 2
diabetes mellitus in women with osteoporosis and this proportion
was found to be 41.5%. Risk factors The presence of diabetes was
associated with diabetes, hypertension, increased CRP and
hypomagnesemia indicating apparent association between
metabolic, inflammatory and nutritional components. However, no
such association was noted with age, BMI, place of residence,
and vitamin D deficiency. The present results support the necessity
of extensive metabolic examinations among patients with
osteoporosis, especially for the assessment of parameters related
to diabetes. Preventing and treating comorbidities earlier can
optimize not only glycemic control but also bone health in this
high-risk group.
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