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    Abstract
Introduction: Glycosylated hemoglobin (HbA1c), a marker of chronic hyperglycemia, has been recommended for use, in the diagnosis of diabetes. Objective: To assess the mean HbA1c level among reproductive age women in Tripura and to study the factors associated with high HbA1c level (≥ 6.5 %). Material & Methods: This cross-sectional study was conducted in Tripura among 2000 reproductive age women selected by Cluster sampling using PPS technique. Results: The present study revealed that the mean HbA1c level was 5.29 + 0.83% among the reproductive age women with 3.95% participants having HbA1c level of ≥ 6.5%). Multiple logistic regression analysis revealed that the age group and income of the family had a significant effect on the HbA1c status. Scheduled tribe women had 0.43 odds (0.22-0.81) of having high HbA1cstatus compared to women from general caste. Conclusion: The present study provided the reference values for HbA1c distribution among reproductive age women in Tripura and may be useful in the early identification of at-risk individuals.
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    Introduction


    Diabetes is a metabolic disorder characterized by chronic hyperglycemia, which leads to long-term complications affecting multiple organs.[bookmark: ft1][1] In India, it is estimated that 61.3 million people aged 20-79 years live with diabetes (2011 estimates) which is expected to rise to 101.2 million by 2030.[bookmark: ft2][2]


    Glycosylated hemoglobin (HbA1c), a marker of chronic hyperglycemia, is the standard measure for monitoring glycemic control.[bookmark: ft3][3],[bookmark: ft4][4] HbA1c level is an indicator of average blood glucose concentration over preceding 2–3 months and has been suggested as a diagnostic and screening tool for diabetes in general population.[bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7] Although the normative distribution for HbA1c levels has been described and standardized for adults in the developed countries.[bookmark: ft8][8] but HbA1c status and its associated factors among Reproductive age women has been less explored. Hence the present study was conducted with the objective to identify the baseline mean HbA1c level among reproductive age women in Tripura and to study the factors associated with high HbA1c level among them.


    Material and Methods


    This community based cross-sectional study was conducted in the northeastern state of India, Tripura; among reproductive age women between 15 to 49 years of age. The study was conducted using cluster sampling technique and 30 clusters were selected from the state using probability proportionate to size (PPS) sampling method; by calculating the cumulative population according to Gram Panchayet and Nagar Panchayet population records.


    Sample size was calculated considering the mean HbA1c level to be 4.99% in general population, with Standard deviation of 0.50% and an absolute precision (E) of 0.04, at 95% confidence interval, and the minimum required sample size to estimate the baseline mean HbA1c level was calculated to be 600, using the formulae, N = Z21-α/2 (S.D.)2/E2.[bookmark: ft9][9] But since, cluster sampling through PPS technique was considered, hence, the sample size was multiplied with a design effect of 2 and calculated to be 1200. However, in the present study 2000 reproductive women were included which was above the minimum required sample size. Approximately 66 number of eligible female were selected by simple random sampling technique from each cluster to include 2000 reproductive age females in the present study.


    The randomly selected women were interviewed in their home after taking written informed consent from them and information regarding socio-demographic particulars was taken and HbA1c level was estimated by Nycocard Reader which is a boronate affinity binding test where the result was read by a reader. As HPLC assay is the standard method for HbA1c estimation, 10% of the sample tested ≥ 6.5% and < 6.5% were subjected to HPLC assay and the results were found to be same. A patient was considered to be Diabetic if theHbA1clevel is ≥ 6.5% i.e. ≥48 mmol/mol or 140 mg/dL[bookmark: ft3][3],[bookmark: ft4][4],[bookmark: ft10][10]


    Data analysis has been done in Epi info version 7.0 and data has been expressed in frequency and percentage. Statistical analysis has been done using chi square test and multiple logistic regression analysis and p value of < 0.05 was considered to be statistically significant. The study was conducted as a part of the study titled “Prevalence of anemia and chronic energy deficiency in women of Tripura” which was approved by the institutional ethics committee of Agartala Govt. Medical College [Ref No.: F.4(5-2) /AGMC /Academic /Project /Research /2007/Sub -II/9272-77. Dated: 20.11.2012].


    Results


    The study included 2000 reproductive age females of the state with majority of the study participants being within 20 to 29 years of age (41.50%). Majorityof the participants were Hindu by religion (84.30%) and belonged to Scheduled Tribe (33.90%). Most of the participants were married (92.50%) and were housewife (71.50%) by occupation. The study also showed that majority of them had primary education (52.10%) and had a per capita monthly income of ≤Rs 2500 (86.40%). [Table - 1]
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        	Table 1: Socio-demographic profile of the study participants (N=2000)
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    The present study revealed that the Mean HbA1c level among the reproductive age women of Tripura was 5.29% (34 mmol/mol or 105 mg/dL) with a standard deviation of 0.83% [Figure - 1]. The present study also revealed that 1921 participants (96.05%) had normal HbA1c level whereas the remaining 3.95% (N=79) participants had clinically relevant HbA1c level.
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        	Figure 1: Histogram showing HbA1c distribution among the respondents
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    Univariate analysis revealed that 8.43% females in the age group of 45 to 49 years had high HbA1clevel and age of the females was significantly associated with HbA1c status. The study also showed that the community of the participants was significantly associated with high HbA1c status with the local tribes (Scheduled Tribe) of the state showing lower prevalence of raised HbA1c level. A per capita monthly income of ≥Rs 5000 had high HbA1clevel, and income was significantly associated with the HbA1c status (p value- 0.00). Again, married women had high HbA1c level and it was statistically significant (p value- 0.03) [Table - 2].
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        	Table 2: Factors associated with high HBA1C level among reproductive age females:
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    Considering the significant variables of the univariate analysis as independent variables multiple logistic regression analysis was conducted as shown in [Table - 3]. Women who belonged to 45 to 49 years age group had 6.67 times (1.46-30.45) and women between 40 to 44 years age group had 6.26 times (1.28-30.48) more chance respectively of having high HbA1cstatus compared to women in the age group 15 to 19 years. Scheduled tribe women of the state had 57% less chance [OR- 0.43 (0.22-0.81)] of having high HbA1c status compared to women from general category. Women belonging to family with per capita monthly income of less than Rs 2500 had 69% less chance [OR- 0.31 (0.13-0.73)], and per capita monthly income of Rs 2500 to Rs 4999 had 75% less chance [OR- 0.25 (0.08-0.75)] of having high HbA1c status compared to women belonging to family with a per capita monthly income of ≥Rs 5000.
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        	Table 3: Multiple logistic regression analysis showing factors associated with high HbA1c level
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    Discussion


    The present study revealed that 3.95% of reproductive age women had high HbA1c level (≥6.5%) suggesting that they were diabetic. This level is similar to what found in a study conducted in another North Eastern state of India, Manipur by Singh et al which reported the prevalence of diabetes in peri-urban population to be 4.0%.[bookmark: ft12][12] Again, the Prevalence of Diabetes in India Study (PODIS) which was carried out in 108 centers in different parts of India showed similar prevalence of diabetes with 5.6% urban and 2.7% rural population having diabetes respectively.[bookmark: ft13][13],[bookmark: ft14][14]


    The present study also revealed that the Mean HbA1c level among the reproductive age females of Tripura was 5.29 ± 0.83 %. This finding is high compared to a study conducted by Jinan B. Saaddine et al where mean HbA1c level was 4.99% (SD 0.50%) and varied from 4.93% (±0.04) in non-Hispanic whites to 5.05% (±0.02) in Mexican-Americans to 5.17% (±0.02) in non-Hispanic blacks.[bookmark: ft9][9] This variation may be because the study was conducted among children and young adults unlike the present study which include young adults and adults.


    The study showed that, age was significantly associated with high HbA1cstatus and women in 40 to 49 years age group had significantly higher chance of having high HbA1cstatus compared to women in the age group 15 to 19 years. Similar finding was obtained from a study conducted by Lydie N. Pani et al on the Framingham Offspring Study and the National Health and Nutrition Examination Survey cohorts, where HbA1c levels were positively associated with the age of the non-diabetic subjects. Again similar finding was obtained from studies conducted by John B Buse et al and Hajame Haimoto et al where HbA1c level was significantly associated with age of the respondents.[bookmark: ft16][16],[bookmark: ft17][17] In a study conducted in Vellore, India the scheduled caste appeared to be the most susceptible to develop uncontrolled diabetes compared to other castes like scheduled tribe and general caste.[bookmark: ft18][18] But the present study revealed that women who were scheduled tribe had 57% less chance of having high HbA1cstatus compared to general caste. This may be due to the fact that scheduled Tribes are less affluent and more hardworking people in the state compared to general category. Again the present study revealed that women belonging to poor socio economic status had less chance of having high HbA1c level. This finding can be explained with the fact that diabetes is usually associated with affluent economic status.


    Thus the present study provided the reference values for HbA1c distribution among reproductive age women (15-49 years) in Tripura and also revealed that age, community and income of the respondents had a significant influence on HbA1cstatus. Hence, the present study may be useful in the early identification of at-risk individuals and patients with Diabetes Mellitus at the community level and thereby help in prevention of diabetes mellitus and reduce the burden of its complications and health care costs in India.


    Strengths of the study


    The study was carried out on large sample of reproductive age women with cluster sampling with PPS technique in the difficult areas of this North Eastern State of India.


    Limitations of the study


    Though Nycocard Reader has high sensitivity and specificity, still chances of giving false positive and false negative result cannot be excluded.
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  Figure 1: Histogram showing HbA1c distribution among the respondents
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  Table 1: Socio-demographic profile of the study participants (N=2000)
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  Table 2: Factors associated with high HBA1C level among reproductive age females:
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  Table 3: Multiple logistic regression analysis showing factors associated with high HbA1c level



  
    
  


  
    Copyright 2018 - Indian Journal of Community and Family Medicine
  

OEBPS/images/IndianJCommunityFamMed_2018_4_2_22_251434_f1.jpg
Frequency

250 =00 750 1000

HBA1C

Mean = 5.30, Std. Dev. =0.815, N =2000

1250





OEBPS/images/IndianJCommunityFamMed_2018_4_2_22_251434_t2.jpg
Frequency

Percent

Age group 15 to 19 years 215 108
inyears 50524 years 415 208
25 t0 29 years 413 207
30 to 34 years 260 130
35 to 39 years 207 104
40 to 44 years 158 7.9
45 t0 49 years 332 166
Religion  Hindu 1686 843
Muslim 206 103
Christian 90 45
Buddhist 18 09
Caste General 474 237
zgl:ednled 357 179
_iﬁ;’:"m 678 339
Other
Backward 491 246
Class
Marital  Married 1851 925
status Unmarried 149 7.5
Education Illiterate 57 129
Primary 1041 52.1
Secondary 650 325
Occupa-  Govt. Service 198 99
ton Business 13 07
Skilled Labour 61 31
Housewife 1430 715
Student 104 5.2
Per capita  80-2499 1727 86.4
monthly 75004999 224 112
Income 55007499 32 16
7500-9999 6 03
10000-30000 11 06






OEBPS/images/cover.png
“Community &
Family Medicine






OEBPS/images/IndianJCommunityFamMed_2018_4_2_22_251434_t3.jpg
N=  HbAlc
2000 (>=6.5%)
N=79 (%)

P value*

AgeGroup 15to19years 215  2(0.93%) 0.00
20to24years 415 7 (L.68%)
25to29years 413 15 (3.63%)
30to34years 260 6 (2.30%)
35to39years 207 9 (4.34%)
40to44years 158 12 (1.26%)

451049 years 332 28 (8.43%)

Religion  Hindu 1686 69 (4.09%) 051
Muslim 206 8(3.88%)

Others 108 2(1.85%)

Community General 474 27(569%)  0.03
Scheduled 357 14(3.92%)

Caste

Scheduled 678 16 (2.36%)
Tribe

Other 491 (448%)
Backward

Class

Education Illiterate 221 12 (542%) 046

of the o )

respondent Frimary 1093 44 (0.04%)
Secondary 583 21 (3.60%)

H/Sor 103 2(1.90%)
Graduate &
Above

Occupation Govt.Service 211 13 (6.16%) 012
or Business
Labor 255 12 (4.70%)
Housewife 1430 53 (3.70%)

Student 104 1(0.96%)

Per capita <2500 1727 64(3.70%)  0.00

incomeof o .

the family 2500104999 224 B(357%)

25000 49 7(14.28%)

Marital Married 1851 78(421%)  0.03

Status
Unmarried 149 1(0.67%)

Family Nuclear 1455 63 (4.32%)

Type 015
Joint 545 16(2.93%)

“Using Chi square Test.





OEBPS/images/IndianJCommunityFamMed_2018_4_2_22_251434_t4.jpg
OR (95% C.L)* sig.
(p value)
Agegroup  45t049 667 (1.46-3045)  0.01
years
40t044  626(128-3048)  0.02
years
35-39 3.42(0.68-17.20) 013
years
30to34  181(0.34-971) 048
years
25t029  3.08(0.65-1457) 015
years
20to24  141(027-7.26)  0.67
years
15t0 19 1
years
Community Scheduled 075 (0.38-1.47) 041
Caste
Scheduled 043 (0.22-081)  0.01
Tribe
Other 083 (046-151) 055
Backward
Class
General 1
Percapita <2500 031(0.13-0.73)  0.00
incomeof 35000 025(0.08-0.75)  0.01
the family 4999
25000 1
Marital Married  3.10 (0.38-24.96)  0.28
Status Unmarried 1

*OR (95% C.

- 0dds Ratio (95% confidence interval)






