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											Abstract

										
												
												Objective: The objective of this study was to identify the prevalence and significant factors of incidence of pregnancy among HIV positive women under ART follow up.
												

												
												Methods: A retrospective cohort study was employed and a sample size of 429 was selected using simple random sampling technique. Both chi-square test of association and multiple binary logistic regression analysis were used.  
												

												
												Results: The study has shown that 21.2% of women were pregnant during the follow-up. Variables like, WHO clinical stage, spouse's HIV status, marital status, contraception use, body weight, occupation, CD4 count, age and time of ART were significant predictors of incidence of pregnancy.
												

												
												Conclusion: Women with advance WHO clinical stage were less likely to be pregnant. Women, who are married, employed, had never used contraceptive methods were more likely to had pregnancy. When CD4 cell count and body weight increase, incidence of pregnancy also increases and women who had longer time on ART were more likely to be pregnant.



Health institutions and clinicians should be cautious when the patients have faced advanced WHO clinical stage and low CD4 count. We would like to put remarks of increasing employment of HIV Positive women, providing effective services of ART health care, and studying further investigation for the general wellbeing of mothers and their respective potentially born children. 
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Introduction


HIV is the most serious disease that human kind has ever faced, and it is a social dilemma as well. It becomes one of the world's most serious health and development challenges for women under productive age [1]. In 2020, an estimated of 37.7 million people were living with HIV worldwide, and 27.5 million people were receiving HIV treatment in the year. In 2020, nearly three-fourth of (73%) of all people living with HIV were receiving life-saving antiretroviral therapy, and 85% of pregnant women living with HIV had access to antiretroviral treatments to prevent transmission of HIV to their child. In 2020,about 680,000 death were record due to AIDS-related illnesses, which is the great declination compared with death in 2010 (1.3 million) worldwide .Out of the global number of pregnant women, 83% were living with HIV and 68% of them were receiving life-saving antiretroviral therapy in 2020. The two-third (67%) of sub-Saharan Africa people was living with HIV in 2020 [2]. 



In Ethiopia, 690 000 people were living with HIV and 65% of them were on treatment in 2018. In this year, 92% of pregnant women with HIV received ART to prevent the disease's mother to child transmission during pregnancy and to the mothers' own health. In Ethiopia, seven regions and two administrative cities have HIV prevalence above one percent. In the regions, the prevalence of HIV was highest in Gambella (4.8 %), followed by Addis Ababa (3.4%), Dire Dawa (2.5%), and Harari (2.4%) [3]. For HIV/AIDS infected woman, significantly ameliorated to having HIV negative child by increasing the accessibility of ART; because, it has the potential to decrease the risk of HIV transmission of mother-to-child and prevents AIDS-related illness and death [4]. However, HIV positive women are not volunteer to have pregnancy and they are frightened to get HIV negative child. Hence, it is significant to identify the prevalence and significant predictors of incidence of pregnancy under ART follow-up.



So far, in different areas of the world, studies were conducted including Ethiopia. However, Most of the studies where done using descriptive statistics, and studies conducted in different parts of Ethiopia were not addressing the problem. Hence it is mandatory to conduct studies on the area under discussion. The aim of the study was to assess the prevalence and predictors of incidence of pregnancy among HIV positive women under ART follow-up in Finote Selam general hospital. 


Method

Description of the study area


The study was conducted at Finote Selam general Hospital which is located in Finote Selam City administration, capital of west Gojjam zone, Amhara Region, Ethiopia. The town is located at about 387 km far from Addis Ababa and 173 km far from Bahir Dar Capital city of Amhara national regional state, Ethiopia. This hospital is the only general hospital in West Gojjam Zone which provides ART service for peoples living with HIV in the area of rural and urban surrounding the hospital.


Study design and data sources


A four year institution based retrospective cohort study was employed from October 2016 to September 2019 based on secondary data from of medical charts of ART clinic of the hospital.



The sources of data were HIV positive women under ART follow up in the Hospital. The data included all HIV positive women under the follow up of ART those who are aged between 15 and 49 years at the ART clinic of the hospital.


Variables in the study


The response variable of the study was incidence of pregnancy of HIV positive women under ART follow-up (pregnancy occurred = 1, pregnancy not occurred = 0). 



The independent variables that include in this study were age, educational level, occupation, marital status, religion, place of residence, child alive of women before ART follow up, contraceptive use, WHO clinical stage, co-infection, body weight, time on ART follow up, CD4 count and Spouse HIV status of women.


Sample size determination and sampling technique


In the research, sample size is the core element, and it can be determined based on the following constraints: objective of the research, design of the research, cost constraint and degree of precision required. Considering these things, the sample size was determined using the following formula: 
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Where n is the required sample size, Z = 1.96 from standard normal distribution, the degree of precision, d is 0.04 and proportion of success (P) is 0.5. Based on these values the final required sample was 429.



Simple random sampling technique was employed to select these 429 samples women from ATR clinic of total record of patient women in the given time frame. 


Method of data collection


Secondary data was used and a structured data collection checklist was prepared in English to extract data from the records. Data was extracted from the main excel record and patient cards of the hospital. The data was collected by the data clerk of the ART clinic and health professionals of the hospital working on ART database.


Statistical analysis


The data were extracted from medical chart of HIV positive women and checked for completeness. After checking consistency and completeness, data were coded and analysed using SPSS version 20 software. Descriptive statistics was used to assess the prevalence of incidence of pregnancy and to see the percentage of independent variables. Both chi square test and binary logistic regression analysis were employed. Chi-square test was used to identify the rough association between dependent and independent variables. Lastly, multiple binary logistic regression analysis was used to identify the significant variables for incidence of pregnancy. The strength of association was interpreted using odds ratio with 95% confidence interval; because, logistic regression model has a powerful analytic tool for medical research of the regression coefficients as log odds [5]. When, odds ratio is the ratio of the probability of the occurrence of an event to non-occurrence of an event [6]. From the result of multiple logistic regression analysis, variables with a P-value of ≤ 0.05 were considered as significant predictors of incidence of pregnancy for HIV positive women.


Ethical approval and informed consent


This study received ethical approval from institutional review board of Finote Selam general hospital. All study participants were informed that they have full right not to participate in the study or to stop the interview at any time they wish if that was their choice. All patients provided written informed consent prior to enrollment in the study.


Results

General characteristics


The objective of this study was to assess the prevalence and to identify the important predictors of incidence of pregnancy of women on ART follow-up. From total (n = 429) sample women, 91 (21.2%) were pregnant in the study time. The result shown that mothers who are under WHO stage I, stage II, stage III and stage VI were 101 (23.5%), 156 (36.4%), 120 (28.0%) and 52 (12.1%), respectively. More than half (n = 225, 52.4%) of HIV positive women were married and most (n = 384, 89.5%) of the women were live in the urban area. Out of total sample, about 160 (37.3%) and118 (27.5%) reported their level of education as primary and secondary respectively. Nearly to the half (n = 209, 48.7%) of the respondents reported that their time duration in ART follow up were less 25 months. Furthermore, more than one-third (n = 160, 37.3%) of women were unemployed and 271 (63.2%) of women had child alive before ART follow up (Table 1). Before multiple logistic regression analysis, chi-square test of association was made to identify rough association between incidence of pregnancy and independent variables. From Chi-square Test of association, incidence of pregnancy was associated with WHO clinical stage, illness due to co-infection, Spouse's HIV status, marital status, educational level, place of residence, Contraception use, CD4 cell count, time of ART, body weight, occupation, age and child alive before ART follow-up, at 5% level of significance (Table 1).



 

	
	
	Table 1: Socio-demographic and clinical characteristics of HIV positive women on ART follow up in Finote Selam general hospital, Oct. 2016 to Sep. 2019 (n = 429) and Chi-square Tests of association.  View Table 1
	





Result of multiple logistic regression analysis


Multiple binary logistic regression was used to identify the important predictors of incidence of pregnancy. The result of this analysis showed the estimated coefficients, odds ratio, p-value, Wald statistic and 95% confidence interval. The significance of the Wald statistic tells the importance of the predictor variable in the model. The result revealed that variables such as WHO clinical stage, spouse's HIV status, marital status, contraception use, and time on ART follow up, body weight, occupation, age,CD4 cell count and child alive before ART follow-up were found the significant predictors of incidence of pregnancy at 5% of level of significance.



Based on result, the odds of incidence of pregnancy of women under WHO clinical stage II was 0.277 (95% CI, 0.062-1.228) times less likely than stage I. The odds ratio of unmarried, divorced and widowed women were 0.013 (95%CI, 0.002-0.101), 0.007 (95%CI, 0.001-0.065) and 0.020 (95%CI, 0.001-0.268) respectively, which indicates that unmarried, divorced and widowed women were 98.7%, 99.3% and 98% less likely to be pregnant than married women respectively. Based on the result, CD4 count was significant predictor for incidence of pregnancy. HIV positive women who had CD4 count greater than 500 cell count were 9.522 (95% CI, 1.265-71.674) times more likely to be pregnant compared to women who had CD4 count less than 250 cell/mm3.According to time of ART follow-up, women who follow ART for 25-48 months were 21.363(95% CI, 3.750-121.681) times more likely to have pregnancy compared to the reference group. Body weight of women was positively and significantly related with incidence of pregnancy. The odds ratio of women who had body weight between 50 and 60 kilogram were 55% (95%CI, 0.325-7.387) more likely to be pregnant than women who had body weight less than 50 kilogram. Moreover, occupation is also significant predictor of incidence of pregnancy; the unemployed women were 0.097 (95%CI, 0.019-0.490) times less likely to be pregnant than employed women. Finally, the odds of women having the child being pregnant was reduced by 84.9% (95%CI, 0.041-0.554) as compared to those women with no child before ART follow-up (Table 2).



 

	
	
	Table 2: Result of Multiple Logistic Regression Analysis of incidence of pregnancy among HIV positive women on ART in Finote Selam general hospital, Oct. 2016 to Sep. 2019.  View Table 2
	





Discussions


The objective of this study was to assess the prevalence and to identify the important predictors of incidence of pregnancy of HIV positive women on ART follow up. As per the result of descriptive analysis, out of 429 samples about 91 (21.2%) of women had pregnancy during the follow up. From multiple logistic regression analysis, WHO clinical stage, spouse's HIV status, marital status, contraception use, body weight, child alive before ART, occupation, CD4 cell count, age and time of ART follow-up were significant predictors at 5% level of significance.



The study has shown that WHO clinical stage was an important significant variable of incidence of pregnancy. According to the result of this study, women who are under advanced WHO clinical stage were less likely to become pregnant. That is, incidence of pregnancy was negatively related with WHO clinical stage, when the stages become increase, the incidence of pregnancy decrease. This implies that women who had WHO clinical stage I were more likely to be pregnant and this result is supported by the studies [7,8]. This difference might be due to those women in stage I at initiation of ART have a better health.



Marital status of women was also significant predictor for the incidence of pregnancy of HIV positive women. The result indicates that married women were more likely to be pregnant than other category. This finding is similar with the study in Ethiopia, Uganda and Brazil [7,9-12]. The possible reason for the explanation might be diﬀerences in the size of records reviewed, the study period, and marital status is the clear indicator of sexual activity of an individual.



From the result contraception use of women was a significant predictor of incidence of pregnancy. Women who ever-used contraception (mostly, always) were less likely to became pregnant than women who never use contraception and this is supported by the study of [9,10].



As shown from the result, CD4 cell count was strong significant predictors and positively related with incidence of pregnancy. The incidence of pregnancy during ART follow-up was highest among women with CD4 count greater than 500 cell/mm3. The incidence of pregnancy of women was increased with increasing of CD4 cell count. The result is consistent with the study of [11,13] and inconsistent with the study of [10]. The possible justification might be due to that fertility desire increases when CD4 cells count are higher, which subsequently increases the possibility of HIV infected women to become pregnant.



Time of ART follow-up was important predictor and positively related with incidence of pregnancy. Women on ART for 25-48 months were 21.363 times more likely to become pregnant than women on ART less than 25 months and women on ART for more than 48 months were 8.46 times more likely to become pregnant than women less than 25 months. This indicate that longer time on ART follow-up were associated with increasing probability of becoming pregnant. This finding was in line with the study in Malawi and Uganda [8,14]. 



Body weight of women was significant predictor for incidence of pregnancy. From the output, women who had body weight between 50 and 60 kilogram were more likely to be pregnant than women who had body weight less than 50 kilogram. Additionally, women who had body weight greater than 60 kilogram were more likely to be pregnant compared with the reference group and this study was similar with the studies of [7,10]. 



Based on the result, occupation of women was significant predictor of incidence of pregnancy. Both unemployed and housewife women were less likely to be pregnant compared to employed women. This implies that incidence of pregnancy was higher in employed patient women than other groups on ART follow-up. This result was consistent with the study in sub-Saharan Africa and Ethiopia [12] and inconsistent with the study by [8] in Malawi. The possible explanation of this finding might be due to the fact that in most circumstances in Ethiopia employed women are those with better educational status and they could be financially secured.



The study revealed that age of women was a significantly and negatively related with incidence of pregnancy on ART follow-up. The prevalence of pregnancy during the follow-up was higher among younger women aged 15-24 and 25-29, than older women. This indicate that there was decreasing the probability of incidence of pregnancy with increasing age of women. These results are expected because women are generally most fertile between the ages of 20 and 24 years and as they get older the likelihood of getting pregnant decreases. This finding was supported by similar findings in sub-Saharan Africa, Malawi, Uganda and Brazil [7-11,13].The explanation is probably that it is more common for women in having children at a younger age in Ethiopia and the fact that younger women are generally more fertile.



The result of our study indicates that number of child alive before ART follow-up was another important significant variable for incidence of pregnancy. Women who have no child were more likely to become pregnant compared to women who had child. Likewise, women who had fewer children were more likely to become pregnant compared to women who had more. This result was consistent with the finding of [10,12] and inconsistent with the study of [11]. 


Conclusions


The aim of the study was to assess the prevalence and to identify the important predictors of incidence of pregnancy among HIV positive women under ART follow-up of reproductive ages in Finote Selam general Hospital. Both chi-square test and binary logistic regression analysis were employed. Out of total sample about 21.2% of women had pregnancy during ART follow up. From logistic regression result, the significant predictors of incidence of pregnancy on HIV positive women under ART follow up were WHO clinical stage, spouse's HIV status, marital status, use of contraception, CD4 count, time of ART follow-up, body weight, occupation, age and child alive. Women with advance WHO clinical stage were less likely to be pregnant. Women being married, being employed, never use contraceptive, had HIV positive spouse, had child were more likely to have pregnancy on the follow up. When CD4 cell count and body weight increase, incidence of pregnancy also increases and women who had longer time on ART follow up were more likely to be pregnant. 



Based on the findings of this study, the following recommendations were made:



•	Zonal Health Department and health institutions should be cautious when the patients have faced advanced WHO clinical stage and low CD4 count.



•	Effective counseling strategies have to be designed focusing on unemployed, housewife mothers and mothers with no children at enrollment to encourage pregnancy.



•	We would like to put remarks of increasing employment of HIV Positive women, providing effective services of ART health care, and studying further investigation for the general wellbeing of mothers and their respective potentially born children. 
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