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Abstract
Background
Vitamin D (VD) deficiency is common in patients with type 2 diabetes mellitus (T2DM). VD deficiency and
its associated factors are understudied in Pakistan. This study aimed to estimate the incidence of VD
deficiency and its association with microalbuminuria in patients with T2DM.

Methods
This descriptive cross-sectional study was performed on 110 patients diagnosed with T2DM aged between 30
and 65 years in the outpatient department clinic of diabetes in Benazir Bhutto Hospital, Rawalpindi, for
around eight months from November 2022 to June 2023. Non-probability sampling technique and
established inclusion and exclusion criteria were used for patient recruitment. Ethical approval and
informed consent were also waived before data collection. Data collection was done by an interview-based
and self-designed questionnaire. Data analysis was carried out via descriptive statistics along with chi-
square, independent-samples t-test, and Pearson correlation in Statistical Package for the Social Sciences
(SPSS) version 25 (Armonk, NY: IBM Corp.).

Results
The means of the study population for age, serum VD, and UACR (urine spot for albumin-to-creatinine ratio)
were 48.50±15.67 years, 28.16±15.34 ng/mL, and 29.69± 87.22 µg/mg, respectively. The incidences of VD
deficiency and microalbuminuria in the study population were 43.64% and 28.20%, respectively. VD
deficiency was significantly associated with age group (p=0.002), gender (p=0.008), and albuminuria status
(p=0.004). The comparison of means of UACR between the VD deficiency group and the non-VD deficiency
group was also significant (0.001). VD deficiency was higher among older age groups, female gender, and
patients with microalbuminuria. A significant negative correlation between serum VD level and UACR
(microalbuminuria) (p=0.002) was present.

Conclusion
VD deficiency incidence was notably high in the study population. Older age, female gender, and
microalbuminuria were found to elevate the VD deficiency to a crucial level. Serum VD deficiency and
microalbuminuria were significantly and negatively correlated. Therefore, VD level should be monitored
intermittently in T2DM, so that we could prevent the progression of T2DM timely.
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Introduction
Type 2 diabetes mellitus (T2DM) is a global public health problem and it is characterized by insulin
deficiency or insulin resistance in the body cells, which leads to raised blood glucose levels [1]. In 2019,
approximately 463 million people had diabetes mellitus and it is also estimated in 2019 that this number
would rise to 700 million by the end of 2045 [2]. A huge number of the Pakistani population is suffering from
diabetes mellitus. In accordance with the WHO (World Health Organization) data, nearly 10% (12.9 million)
of the Pakistani population has diabetes mellitus [3].

T2DM has many chronic complications including microvascular and macrovascular. These complications
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bring a decline in the quality of life and raise the load on healthcare systems and diabetes-linked mortality.
Every year in Pakistan, T2DM because of its associated complications almost leads to 120,000 deaths [1,3].
Therefore, it is necessary to recognize the modifiable factors associated with the progression of these
complications, and by working on them we could bring improvement in the prognosis of T2DM.

Vitamin D (VD) is an important hormone that plays a role in the pathogenesis of T2DM by its action on
pancreatic B cells and regulation of insulin resistance in body cells [4]. In previous human studies, it has
been shown that VD deficiency leads to impaired glucose tolerance while supplementation of VD along with
calcium brings improvement in the metabolism of glucose [5,6]. The prevalence of proteinuria, which is an
indicator of renal involvement in T2DM patients, goes up with the decrease in VD level [7]. VD contributes
to suppressing renin production while its VD deficiency causes renal injury progression in diabetic patients
[4,8].

Although association between the VD deficiency and T2DM complications, especially with diabetic
nephropathy, has been studied in different parts of the world [4,6,9], VD deficiency and its association with
microalbuminuria is understudied in Pakistan. Therefore, the present study aimed to determine the
incidence of VD deficiency and its association with microalbuminuria in patients diagnosed with T2DM.

Materials And Methods
Study design and study population
We conducted this single-center cross-sectional study in the outpatient department (OPD) clinic of diabetes
in Benazir Bhutto Hospital, Rawalpindi, on 110 patients, for almost eight months from November 2022 to
June 2023.

Inclusion and exclusion criteria
Established inclusion and exclusion criteria along with the non-probability convenient sampling technique
were utilized for the recruitment of the study participants. All patients with age less than 30 years or above
65 years, and patients who had other types of diabetes like diabetes mellitus type 1, gestational diabetes,
chronic kidney disease, acute infection, liver disease, bowel disease-related malabsorption,
hyperparathyroidism, and hypoparathyroidism were excluded from the study. We also excluded patients who
were taking any drugs (steroids, anticonvulsants, cholestyramine, rifampin, and even VD and calcium
supplements) that affect VD level and patients with macroalbuminuria (urine spot for albumin-to-creatinine
ratio [UACR] above 300 µg/mg), whereas only those patients whose age range was between 30 and 65 years
with T2DM and who did not fulfill the above exclusion criteria of this study were included into the current
study.

Ethics
Ethical Review Board (ERB) of Benazir Bhutto Hospital, Rawalpindi, granted ethical approval for the current
study. The ethical approval number for this study is BBH.ERB.283/205. After elaborating the objectives of the
study to the research population, informed consent was also obtained from each participant of the study.

Data collection
Data collection was carried out via self-designed proforma. It had two parts. Demographic data of the study
population like gender (male or female) and age group (30 to 45 years or above 45 to 65 years) was noted in
the first part of the proforma, while clinical parameters of the study population such as serum VD levels and
albuminuria status were recorded in the second part of the proforma. The patients were divided into two
groups according to their VD levels. Patients with VD levels less than 20 ng/mL were labeled as the VD
deficiency group while patients with VD levels between 20 and 30 ng/mL (VD insufficiency) and patients
with VD levels above 30-50 ng/mL (vitamin sufficiency/optimum level) were labeled as non-VD deficiency
group. Serum VD level quantification was carried out via high-performance liquid chromatography.
Albuminuria status was determined in midstream urine samples. Patients with UACR less than 30 µg/mg
were considered to have normo-albuminuria whereas patients with UACR between 30 and 300 µg/mg were
specified to have microalbuminuria.

Data analysis
Descriptive and inferential statistics were applied for the data analysis in Statistical Package for the Social
Sciences (SPSS) version 25 (Armonk, NY: IBM Corp.). By the implementation of descriptive statistics,
qualitative data were expressed in terms of frequency and percentage, whereas quantitative data were
described in terms of means ± standard deviation (SD). A chi-square test was practiced to estimate the
association of VD status with gender, age group, and albuminuria status. Independent-sample t-test was
used to compare the means of UACR between the diabetic patients with VD deficiency and non-VD
deficiency groups. Pearson correlation was applied to determine the correlation between the VD level and
UACR. p-Value less than 0.05 was set as statistically significant.
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Results
Of the total of 110 diabetic patients, 60% (n=66) were females, whereas 40% (n=44) were males. The means
for the study population for different variables like age, VD, and UACR were 48.50 years with an SD of ±15.67
years, 28.16 with an SD of ±15.34 ng/mL, and 29.69 with an SD of ±87.22 µg/mg, respectively. The overall
incidences of VD deficiency and microalbuminuria in the study population were 43.64% (n=48) and 28.20%
(n=31), respectively.

Table 1 elaborates that VD deficiency incidence was higher among the older age group, females, and in
patients with microalbuminuria in contrast to the younger age group, males, and in patients with normo-
albuminuria. Likewise, it also shows that the association of VD level with age group, gender, and
albuminuria status was statistically significant. 

Variables Cross-tabulation and chi-square test

Total count=110 N (%)

Serum vitamin D levels  

  p-Value  Vitamin D deficiency 48
(43.64%)

Non-Vitamin D deficiency 62
(56.36%)

Age group (years)

30 to 45
54
(49.10%)

20 (41.66%) 34 (54.84%)

0.002

Above 45 to 65
56
(50.90%)

28 (58.34%) 28 (45.16%)

Gender
Male 44 (40%) 18 (37.50%) 26 (41.93%)

0.008
Female 66 (60%) 30 (62.50%) 36 (58.07%)

Albuminuria status        
 

Normo-
albuminuria

79
(71.80%)

19 (39.58%) 60 (96.77%)

0.004  

Microalbuminuria
31
(28.20%)

29 (60.42%) 02 (3.23%)

TABLE 1: Demographic and serum vitamin D status of the study population along with cross-
tabulation and chi-square test analysis of study variables

Table 2 indicates that the UACR mean was higher among the VD deficiency group in comparison to the non-
VD deficiency group and this difference in means between these groups was statistically significant.

Variable  Mean±SD
Serum vitamin D status Independent-samples t-test

Vitamin D deficiency Non-vitamin D deficiency p-Value

UACR (µg/mg) 29.69±87.22 56.43±60.12 14.93±32.69 0.001

TABLE 2: Comparison of means of UACR between the vitamin D deficiency group and non-
vitamin D deficiency group and independent t-test analysis
UACR, urine spot for albumin-to-creatinine ratio.

Table 3 shows that with the increase in UACR value the serum VD level goes down and the correlation
between the UACR/microalbuminuria and serum VD level was negative and statistically significant.
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Variable Correlation coefficient (r) p-Value

UACR -0.60 0.002

TABLE 3: Pearson correlation analysis between serum vitamin D level and UACR
UACR, urine spot for albumin-to-creatinine ratio.

Discussion
This study has highlighted the incidence of VD deficiency and the association of VD deficiency with age
group, gender, and microalbuminuria among the patients with T2DM in a tertiary care hospital in
Rawalpindi, Pakistan.

In the present study, the incidence of VD deficiency in patients with T2DM was quite high (43.64%). Another
study in Pakistan has recorded a little lower incidence of VD deficiency in patients with T2DM (41.50%) [10].
Various studies around the globe have reported a prevalence of VD deficiency in patients with T2DM that
ranges from 29.50% to 91% [6,11]. The large range of the prevalence of VD deficiency in T2DM patients could
be due to several factors like geographical, racial, dietary, and most importantly the stage of T2DM in
patients. Many researches have shown that VD plays an important role in the pathogenesis of T2DM. VD
deficiency leads to a reduction in insulin production and stops the conversion of inactive form proinsulin
into insulin active form as well. Furthermore, VD deficiency also causes insulin insensitivity [4,12]. Whereas,
adequate replacement of VD not only improves the blood glucose level via controlling the insulin
signaling but also protects against cardiovascular diseases, autoimmune diseases, infectious diseases, and
musculoskeletal disorders by regulating lipogenesis and inflammation [4,6,11].

The association between serum VD levels and age group was statistically significant. VD deficiency
incidence was higher in T2DM patients in the higher age group (58.34%) in contrast to T2DM patients in the
lower age group (41.66%). This finding of the present study was also endorsed by another study that was also
conducted in patients with T2DM [13], whereas an American study noted a conflicting finding and showed a
higher incidence of VD deficiency in the younger population with T2DM [14]. Another important
observation of this study regarding the relationship between serum VD levels and gender showed that the
incidence of VD deficiency was higher in women (62.50%) than men (37.50%). Moreover, the association
between serum VD levels and gender was also statistically significant in the current study population. The
higher prevalence of VD deficiency in women and a significant association of gender with serum VD
level were also noted in a study that was carried out in Sudan [15].

Serum VD level and albuminuria status were also associated significantly. Serum VD deficiency was greater
in T2DM patients with microalbuminuria (60.42%) as compared to T2DM patients with normo-albuminuria
(39.58%). A Turkish study supported this finding of the present study and recorded a higher incidence of VD
deficiency in T2DM patients with microalbuminuria. Furthermore, this study also found a statistically
significant relationship between the serum VD level and the albuminuria status like the present study [4].
Another study that was performed in Qatar noted a higher incidence of VD deficiency in T2DM patients with
microalbuminuria [6].

It was also noted that the mean value of UACR was higher in the VD deficiency group in contrast to that in
the non-VD deficiency group. Likewise, we also observed a statistically significant and inverse correlation
between the VD level and microalbuminuria. A Sudanese study also agrees with the findings of the present
study [6]. It has been recorded in different studies that VD deficiency in patients with diabetes
mellitus raises the risk of macrovascular and microvascular complications. Moreover, the increase in the
frequency of VD deficiency in patients with microalbuminuria suggests that VD could have a role in the
development of diabetic nephropathy as studies have recommended that replacement of VD in T2DM
patients brings a decline in albuminuria in patients with chronic kidney disease [16,17]. In the presence of a
significant association between VD deficiency and microalbuminuria, we recommend that serum VD level
should be monitored and replaced in patients with T2DM intermittently and this would prevent the
progression of diabetic nephropathy.

The limitation of this study is linked to its cross-sectional design because of which the causal correlation
between the serum VD level and albuminuria could not be explained. Therefore, further studies with
different study designs are needed that could elaborate on the temporal association between the serum VD
level and albuminuria.

Conclusions
The current study population had a high incidence of VD deficiency (43.64%). VD deficiency had a
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statistically significant association with age group, gender, and albuminuria status in the study population.
T2DM patients with higher age, female gender, and microalbuminuria had a higher incidence of VD
deficiency relative to T2DM patients with lower age, male gender, and normo-albuminuria. Furthermore, a
significant and negative correlation was also observed between the serum VD level and microalbuminuria,
which means that with the decrease in serum VD level the incidence of microalbuminuria goes up in
patients with T2DM. This study recommends that the VD level should be monitored in patients with
T2DM for the prevention of further complications by prompt replacement of VD.

Appendices

Research
proforma

Incidence of vitamin D deficiency and its association with microalbuminuria in patients with type 2 diabetes mellitus  

Question
number

Research questions Options; Write and mark the option

1 What is your age? …….. in years
30 to 45
years

Above 45 to below 65
years

2 What is your gender? Male Female

3 What is the serum vitamin D level?   …… ng/mL

4 What is your group based on your serum vitamin D level?
Vitamin D deficiency group (less
than 20 ng/mL)

Non-vitamin D deficiency group
(above 20 ng/mL)

5 What is your urine albumin-to-creatinine ratio? ……µg/mg

6
What is your albuminuria status based on your urine
albumin-to-creatinine ratio?

Normo-albuminuria (less than 30
µg/mg)

Microalbuminuria (between 30 and
300 µg/mg)

TABLE 4: Self-designed and interview-based proforma

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Tayyab Mumtaz Khan, Muhammad Hamza Riaz, Ammar Jamil, Sharjeel Babar, Hira
Yousaf, Ibtesam Allahi, Muhammad Hassan Ahmad, Muhammad Ahmer Sohaib, Muhammad Zeshan
Mehmood, Muhammad Hassan

Acquisition, analysis, or interpretation of data:  Tayyab Mumtaz Khan, Muhammad Hamza Riaz, Ammar
Jamil, Sharjeel Babar, Hira Yousaf, Ibtesam Allahi, Muhammad Hassan Ahmad, Muhammad Ahmer Sohaib,
Muhammad Zeshan Mehmood, Muhammad Hassan

Drafting of the manuscript:  Tayyab Mumtaz Khan, Muhammad Hamza Riaz, Ammar Jamil, Sharjeel
Babar, Hira Yousaf, Ibtesam Allahi, Muhammad Hassan Ahmad, Muhammad Ahmer Sohaib, Muhammad
Zeshan Mehmood, Muhammad Hassan

Critical review of the manuscript for important intellectual content:  Tayyab Mumtaz Khan,
Muhammad Hamza Riaz, Ammar Jamil, Sharjeel Babar, Hira Yousaf, Ibtesam Allahi, Muhammad Hassan
Ahmad, Muhammad Ahmer Sohaib, Muhammad Zeshan Mehmood, Muhammad Hassan

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ethical Review Board
(ERB) of Benazir Bhutto Hospital, Rawalpindi issued approval BBH.ERB.283/205. After explaining the
objectives of the study to the Ethical Review Board (ERB) of Benazir Bhutto Hospital, Rawalpindi, ethical
approval for the current study was obtained. Animal subjects: All authors have confirmed that this study
did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors

2023 Riaz et al. Cureus 15(9): e45854. DOI 10.7759/cureus.45854 5 of 6



have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Sadeeqa S, Fatima M, Latif S, Afzal H, Nazir SU, Saeed H: Prevelance of metformin-induced gastrointestinal

problems. Acta Pol Pharm. 2019, 76:1073-7. 10.32383/appdr/111968
2. Saeedi P, Petersohn I, Salpea P, et al.: Global and regional diabetes prevalence estimates for 2019 and

projections for 2030 and 2045: Results from the International Diabetes Federation Diabetes Atlas, 9(th)
edition. Diabetes Res Clin Pract. 2019, 157:107843. 10.1016/j.diabres.2019.107843

3. Akhtar S, Khan Z, Rafiq M, Khan A: Prevalence of type II diabetes in district Dir Lower in Pakistan . Pak J Med
Sci. 2016, 32:622-5. 10.12669/pjms.323.9795

4. Ucak S, Sevim E, Ersoy D, Sivritepe R, Basat O, Atay S: Evaluation of the relationship between
microalbuminuria and 25-(OH) vitamin D levels in patients with type 2 diabetes mellitus. Aging Male. 2019,
22:116-20. 10.1080/13685538.2018.1479385

5. Turkon H, Yalcın H, Toprak B, Demirpençe M, Yaşar HY, Colak A: Correlation between bethatrophin and
25(OH)D concentrations in a group of subjects with normal and impaired glucose metabolism. Exp Clin
Endocrinol Diabetes. 2017, 125:147-50. 10.1055/s-0042-101791

6. Karuppasamy G, Al Shokri S, Sukik A, Osman ME: Association of Vitamin D deficiency with dyslipidemia,
glycemic control and microalbuminuria in patients with type 2 diabetes mellitus in Qatar. Yemen J Med.
2022, 1:17-21. 10.32677/yjm.v1i1.3292

7. Momeni A, Mirhosseini M, Kabiri M, Kheiri S: Effect of vitamin D on proteinuria in type 2 diabetic patients . J
Nephropathol. 2017, 6:10-4. 10.15171/jnp.2017.03

8. Usluogullari CA, Balkan F, Caner S, Ucler R, Kaya C, Ersoy R, Cakir B: The relationship between
microvascular complications and vitamin D deficiency in type 2 diabetes mellitus. BMC Endocr Disord. 2015,
15:33. 10.1186/s12902-015-0029-y

9. Herrmann M, Sullivan DR, Veillard AS, et al.: Serum 25-hydroxyvitamin D: A predictor of macrovascular and
microvascular complications in patients with type 2 diabetes. Diabetes Care. 2015, 38:521-8. 10.2337/dc14-
0180

10. Khudayar M, Nadeem A, Lodi MN, et al.: The association between deficiency of vitamin D and diabetes
mellitus type 2 (DMT2). Cureus. 2022, 14:e22221. 10.7759/cureus.22221

11. Rolim MC, Santos BM, Conceição G, Rocha PN: Relationship between vitamin D status, glycemic control and
cardiovascular risk factors in Brazilians with type 2 diabetes mellitus. Diabetol Metab Syndr. 2016, 8:77.
10.1186/s13098-016-0188-7

12. Rafiq S, Jeppesen PB: Insulin resistance is inversely associated with the status of vitamin D in both diabetic
and non-diabetic populations. Nutrients. 2021, 13:1742. 10.3390/nu13061742

13. Gilani SY, Bibi S, Siddiqui A, Shah SR, Akram F, ur Rehman M: Obesity and diabetes as determinants of
vitamin D deficiency. J Ayub Med Coll Abbottabad. 2019, 31:432-5.

14. Maser RE, Lenhard MJ, Pohlig RT: Vitamin D insufficiency is associated with reduced parasympathetic nerve
fiber function in type 2 diabetes. Endocr Pract. 2015, 21:174-81. 10.4158/EP14332.OR

15. Aljack HA, Abdalla MK, Idris OF, Ismail AM: Vitamin D deficiency increases risk of nephropathy and
cardiovascular diseases in type 2 diabetes mellitus patients. J Res Med Sci. 2019, 24:47.
10.4103/jrms.JRMS_303_18

16. Gembillo G, Cernaro V, Salvo A, Siligato R, Laudani A, Buemi M, Santoro D: Role of vitamin D status in
diabetic patients with renal disease. Medicina (Kaunas). 2019, 55:273. 10.3390/medicina55060273

17. Hong SH, Kim YB, Choi HS, Jeong TD, Kim JT, Sung YA: Association of vitamin D deficiency with diabetic
nephropathy. Endocrinol Metab (Seoul). 2021, 36:106-13. 10.3803/EnM.2020.826

2023 Riaz et al. Cureus 15(9): e45854. DOI 10.7759/cureus.45854 6 of 6

https://dx.doi.org/10.32383/appdr/111968?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.32383/appdr/111968?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.diabres.2019.107843?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.diabres.2019.107843?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12669/pjms.323.9795?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12669/pjms.323.9795?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/13685538.2018.1479385?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/13685538.2018.1479385?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0042-101791?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0042-101791?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.32677/yjm.v1i1.3292?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.32677/yjm.v1i1.3292?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15171/jnp.2017.03?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15171/jnp.2017.03?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12902-015-0029-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12902-015-0029-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/dc14-0180?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/dc14-0180?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.22221?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.22221?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13098-016-0188-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13098-016-0188-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu13061742?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu13061742?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/31535522/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4158/EP14332.OR?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4158/EP14332.OR?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jrms.JRMS_303_18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jrms.JRMS_303_18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/medicina55060273?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/medicina55060273?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3803/EnM.2020.826?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3803/EnM.2020.826?utm_medium=email&utm_source=transaction

	Incidence of Vitamin D Deficiency and Its Association With Microalbuminuria in Patients With Type 2 Diabetes Mellitus
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design and study population
	Inclusion and exclusion criteria
	Ethics
	Data collection
	Data analysis

	Results
	TABLE 1: Demographic and serum vitamin D status of the study population along with cross-tabulation and chi-square test analysis of study variables
	TABLE 2: Comparison of means of UACR between the vitamin D deficiency group and non-vitamin D deficiency group and independent t-test analysis
	TABLE 3: Pearson correlation analysis between serum vitamin D level and UACR

	Discussion
	Conclusions
	Appendices
	TABLE 4: Self-designed and interview-based proforma

	Additional Information
	Author Contributions
	Disclosures

	References


