
TYPE Original Research
PUBLISHED 17 July 2023| DOI 10.3389/fgwh.2023.1128988
EDITED BY

Mat Lowe,

Society for the Study of Women’s Health,

Gambia

REVIEWED BY

Benjamin Kofi Kujabi,

National Taipei University of Technology,

Taiwan

Haddy Bah,

Edward Francis Small Teaching Hospital,

Gambia

*CORRESPONDENCE

Melkalem Mamuye Azanaw

melkalem21@gmail.com

RECEIVED 05 January 2023

ACCEPTED 21 June 2023

PUBLISHED 17 July 2023

CITATION

Azanaw MM, Baraki AG and Yenit MK (2023)

Incidence and predictors of loss to follow-up

among pregnant and lactating women in the

Option B+ PMTCT program in Northwestern

Ethiopia: a seven-year retrospective cohort

study.

Front. Glob. Womens Health 4:1128988.

doi: 10.3389/fgwh.2023.1128988

COPYRIGHT

© 2023 Azanaw, Baraki and Yenit. This is an
open-access article distributed under the terms
of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.
Frontiers in Global Women’s Health
Incidence and predictors of loss to
follow-up among pregnant and
lactating women in the Option B+
PMTCT program in Northwestern
Ethiopia: a seven-year
retrospective cohort study
Melkalem Mamuye Azanaw1*, Adhanom Gebreegziabher Baraki2

and Melaku Kindie Yenit2

1Department of Public Health, College of Health Sciences, Debre Tabor University, Debre Tabor, Ethiopia,
2Department of Epidemiology and Biostatistics, Institute of Public Health, College of Medicine and Health
Science, University of Gondar, Gondar, Ethiopia

Introduction: Although Ethiopia has implemented the Option B+ program over
the past 7 years, loss to follow-up among HIV-positive women remains a major
problem for antiretroviral therapy (ART) treatment. This study was conducted to
investigate the number of women who dropped out of follow-up after the
Option B+ program.
Methods: A retrospective follow-up study was conducted among 403 pregnant and
lactating women between June 2013 and December 2019 at health facilities in
Northwest Ethiopia. The Cox proportional hazards regression model was used to
identify predictors of loss to follow-up. The results were reported as hazard ratios
with 95% confidence intervals (CIs) at a significance level of p=0.05.
Results: The overall incidence rate of loss to follow-up was 9.4 per 1,000 person-
months of observation (95% CI: 7.40–11.90). According to the multivariable Cox
regression, rural residency [adjusted hazard ratio (AHR): 2.30; 95% CI: 1.08–4.88],
being a Muslim religion follower (AHR: 2.44; 95% CI: 1.23–4.81), having no
baseline viral load measurement (AHR: 4.21; 95% CI: 2.23–7.96), being on ART
before enrolment (AHR: 0.30; 95% CI: 0.15–0.62), having drug side effects
(AHR:1.82; 95% CI: 1.01–3.33), same-day ART initiation (AHR: 3.23; 95% CI:
1.53–6.84), and having suboptimal adherence level (AHR: 3.96; 95% CI: 2.18–7.19)
were significant predictors of loss to follow-up.
Conclusion: The incidence of loss to follow-up is lower as compared to evidence
from most African countries but slightly higher than the WHO target. It is better
to strengthen and expand viral load measurements for all women and to pay
attention to women residing in rural areas with fair or poor adherence levels.
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AHR, adjusted hazard ratio; AIDS, acquired immunodeficiency syndrome; ART, antiretroviral therapy; CD4,
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PMTCT, prevention of mother to child transmission; WHO, World Health Organization.
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Introduction

Globally, an estimated 180,000 new pediatric infections were

reported annually in 2018 (1). Mother-to-child transmission

(MTCT) accounts for 90% of these new pediatric infections and

may be transmitted in utero, labor, delivery, or breastfeeding (2).

Without any intervention, MTCT ranged from 15% to 45%.

However, antiretroviral treatment and other interventions can

reduce this risk to below 5% in breastfeeding women and 2% in

non-breastfeeding women (2–4).

The Joint United Nations Program on HIV/AIDS set a target for

member states to have virtual elimination of MTCT to less than 5%

and 90% reduction of new human immunodeficiency virus (HIV)

infections among young children by 2015, and moved the global

commitment to eliminate MTCT by 2020 and the HIV epidemic in

2030 (1). Moreover, the World Health Organization recommends the

Option B+ program to prevent MTCT transmission of HIV

infection. Option B+ program is the provision of universal, lifelong

antiretroviral therapy (ART) for all HIV-infected individuals

regardless of CD4 count and WHO clinical staging as a “Test and

Treat” approach in 2016 (2, 5–7). These strategies are directly related

to an increase in the coverage of antiretroviral medicines taken by

pregnant women living with HIV from 51% in 2010 to 80% in 2017

to prevent MTCT (1). In addition to this, these programs

contributed to the reduction of maternal mortality by 44% between

1990 and 2015 (8) and the aversion to 1.4 million new child

infections since 2010 (1). Despite these efforts, loss to follow-up

(LTFU) and poor adherence to drugs remain major challenges in

achieving virtual elimination of MTCT of HIV, especially in sub-

Saharan Africa (9). Loss to follow-up in the prevention of mother to

child transmission (PMTCT) program had an impact on women’s

access to HIV care and treatment, which led to an advanced HIV

stage, increased maternal HIV/acquired immunodeficiency syndrome

(AIDS)-related morbidity and mortality, vertical transmission of

HIV to newborns, development of drug resistance, and missed

opportunities for family planning (2, 10). Moreover, LTFU has

consequences for future pregnancies of child health and survival and

increases the risk of transmission if the partner is serodiscordant (2).

Different studies have indicated that the incidence of LTFU

among HIV-positive pregnant and lactating mothers in the PMTCT

program varies in different countries. The incidence rates of LTFU

in Brazil (11) and Myanmar (12) among mother–child pairs and

pregnant women in the PMTCT program were 15.4% and 7 per

1,000 person-years, respectively. Moreover, the incidence of LTFU

among pregnant and lactating mothers under the Option B+

program remains high in different African countries, ranging from

16% to 53.7% (9, 13–26). Previous studies in Ethiopia have shown

that the rate of LTFU among women under the Option B+ program

varies from region to region. A retrospective follow-up study at

different public health facilities in the northeast regions of Ethiopia

showed that the cumulative incidence of LTFU was 16.5% (27).

Other findings revealed that cumulative incidence was 15.4% with

an incidence rate of 9 per 1,000 person-months (PM) in western

Ethiopia (28) and 18.2% in western Oromia (29).

Based on different studies, maternal age less than 25 years (9, 13,

15, 21, 26, 30, 31), lower educational status (15, 32), unmarried
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marital status (19), unemployment status (26), positive partner HIV

status (9, 16), baseline low CD4 cell counts and high viral load

measurement (33, 35), WHO clinical stage 3/4 (23), treatment on

the same day of initiation as HIV diagnosis (20, 23), new

enrolment in PMTCT services, drug side effects, and changes in the

treatment regimen (15, 36–38) were significant predictors of LTFU.

Although there are studies on LTFU among the general adult

population on ART care, there are no published studies on the

incidence of LTFU and its predictors among HIV-positive

pregnant and lactating mothers on ART treatment since the start

of the Option B+ program. The findings of this study will help

health institution managers and programmers develop evidence-

based interventions to promote retention in care for both mothers

and infants, because early identification of magnitude and factors

helps identify vital sites and improve women with HIV by

enhancing viral suppression. The findings of this study will also

assist policymakers and programmers in focusing on the major

identified risk factors for LTFU among HIV-positive women to

improve PMTCT services and eradicate HIV as planned in 2030.
Methods

Study setting

This study was conducted at health facilities in Gondar,

Northwest Ethiopia. This town is located in the Amhara region

748 km from Addis Ababa. It has one referral hospital that

provides services for over 5 million people in the catchment area

(39). The PMTCT program began on June 23, 2013, and since

then 1,049 women with HIV were enrolled for PMTCT services

and treatment through December 31, 2019.
Study design and population

This institution-based retrospective follow-up study was

conducted among pregnant and lactating women in the Option

B+ PMTCT program. Data were extracted from February to

April 2020. Pregnant and lactating women in the PMTCT

program from June 23, 2013, to December 31, 2019, were

included in the study. The study included only pregnant and

breastfeeding women who were enrolled in long-lasting ART

PMTCT services for at least 3 months before the end of data

collection. We excluded patients with incomplete PMTCT record

regarding maternal cohort outcomes and data inconsistencies

regarding ART confirmation and initiation in the Option B+

program. A total of 403 pregnant and breastfeeding women’s

charts were reviewed after selection using simple random

sampling from the PMTCT register based on the inclusion criteria.
Study variables and definitions

The outcome variable in this study was the incidence of LTFU

in the Option B+ PMTCT program.
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Operational definitions
LTFU is defined as missing 90 days after the last documented

visit as per recently developed simplified tools to measure retention

in care in ART programs (40, 41). Event: LTFU, which is 3 months

after the last documented visit under Option B+ PMTCT and not

recorded as “dead,” “retained,” or “transferred-out” on the patient’s

PMTCT logbook or medical cards (4). Censored: A patient did not

develop an event or LTFU that could be death, transferred-out,

treatment completed, or receiving treatment when the study ended.

Time to LTFU: Time in months from the beginning of

treatment under the Option B+ PMTCT program to LTFU

under the program. Recent adherence level: Adherence was

classified as good, fair, or poor, according to the percentage of

drug dosage calculated from the monthly total dose of ART

drugs. Describe as good (equal to or greater than 95% or

≤missing less than or equal to 2 out of 30 doses or missing 3 or

less from the 60 doses), fair [(85%–94%) adherence or missing

3–5 doses out of 30 tabs or 3–9 tablets from 60 doses], or poor

(less than 85% or missing ≥6 tablets out of 30 tabs or >9 tabs

from 60 tabs) (42). The functional status of women was defined

based on the WHO criteria as follows: Working is defined as the

ability to perform usual work inside or outside the home.

Ambulatory: able to perform activities of daily living.

Bedridden: inability to perform activities of daily living (43).
Data collection procedure and quality
assurance

The data sources included the Federal Ministry of Health patient

card, ART intake forms, HIV care follow-up, and the PMTCT register

using a data extraction checklist. The components of the checklist are

sociodemographic characteristics, immunologic, treatment, clinical,

behavioral, follow-up, and outcome variables. Records of patients in

the last 7 years after the Option B+ program were extracted based

on the inclusion criteria. Six data collectors and two supervisors

were recruited to extract data from the PMTCT service records at

the University of Gondar Comprehensive and Specialized Hospital.

Data reviewers were trained with BSc midwives working in the

PMTCT clinic. Data were extracted using a structured extraction

tool prepared for the study. The data extraction checklist was

prepared based on the information contained within the patient

registration and follow-up cards, according to national guidelines.
Statistical analysis

After collecting the data, they were cleansed, coded, and entered

into Epi Data version 4.6.0.0. They were then exported to STATA

version 14 (StataCorp, College Station, TX, United States) for

further analysis. The incidence rate was computed using person-

month observations by adding the amount of time spent by study

participants during the follow-up period. Kaplan–Meier non-

parametric survival analyses were performed to estimate the

cumulative survival probability of LTFU at a specific time after the

PMTCT program and the Nelson–Aalen method was used to
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generate a cumulative hazard function. Univariate Cox

proportional hazards were fitted to the predictors of LTFU among

women in the Option B+ PMTCT program for complete data.

Potential predictors significantly associated with LTFU in the

univariate models (p < 0.25) were evaluated using a multivariable

model. To identify the combination of factors that best predicted

LTFU, the backward stepwise Cox proportional hazards model

evaluated the inclusion or exclusion of potential predictors at each

step. The model with the highest log likelihood was chosen and

checked for individual variation using a univariate frailty model.

The proportional hazard assumption and fit of the model were

checked using the Schoenfeld global test and Cox-Snell residual

plot, respectively. Finally, results were reported as a hazard ratio

with 95% CI and examined at a significance level of p = 0.05 using

a multivariable Cox proportional hazard model.
Results

Sociodemographic and maternal-related
characteristics

The mean [± standard deviation (SD)] age of the mothers was

27.6 ± 4.7 years. Overall, 98 (24.3%) women were aged 15–24 years

old. The majority of study participants 248 (61.5%) were urban

dwellers. A total of 186 participants (46.1%) were housewives. Of

the 403 observations, 359 (89.1%) women were pregnant during

ART treatment and 169 (41.9%) were newly enrolled in ART

treatment. Approximately 70 (17.4%) women had a mid-upper

arm circumference (MUAC) (<23 cm) level. Overall, 222 (55.1%)

of the partners were positive for HIV (Table 1).
Clinical, laboratory, and treatment-related
characteristics

The mean ± SD of CD4 was 419.1 ± 224.0 cells/ml3 with a CD4

count greater than 350 cells/mm3 of 238 (59.1%) at baseline. Of the

total study participants, 344 (85.4%) were classified as WHO clinical

stage one followed by WHO clinical stage two 37(9.2). The

combination therapy AZT-3TC-EFV was the second predominant

regimen prescribed during enrolment for 105 (26.1%) women,

followed by TDF-3TC-EFV for 239 (59.3%). Overall, 132 (32.8%)

women were anemic during enrolment. The majority (83.6%) of

the women had good adherence levels, and 72 (17.9%) developed

ART treatment-related side effects during PMTCT enrolment.

Overall, 279 (69.9%) women had at least one recorded viral load

measurement within 3 months of PMTCT enrolment (Table 2).
Maternal PMTCT cohort outcome of the
study

Survival status of study participants
Overall, 6.8% (95% CI: 13.5–20.8) of women were LTFU to ART

treatment by completing the PMTCT program, and five (1.2%)
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TABLE 2 Clinical, laboratory, and treatment-related characteristics of
pregnant and breastfeeding women on Option B+ from June 2013 to
December 2019, Northwest Ethiopia.

Variables Category Frequency (41)
TB screening status Negative 379 (94.0)

Positive 24 (6.0)

INH prophylaxis No 351 (87.1)

Yes 52 (12.9)

Comorbidity Yes 27 (6.7)

No 376 (93.3)

Initial ART regimen AZT-3TC-NVP 105 (26.1)

AZT-3TC-EFV 29 (7.2)

TDF-3TC-EFV 239 (59.3)

TDF-FTC-NVP 22 (5.4)

Others 8 (2.0)

Change of ART regimen No 344 (85.4)

Yes 59 (14.6)

Anemia status Not anemic 271 (67.2)

Anemic 132 (32.8)

Adherence level Good 337 (83.6)

Fair/Poor 66 (16.4)

Maternal CPT No 223 (53.3)

Yes 180 (44.7)

Drug side effects No 331 (82.1)

Yes 72 (17.9)

WHO clinical stage Early stage (I/II) 381 (94.6)

Late stage (III/IV) 22 (5.4)

Functional status Working 355 (88.1)

Ambulatory/bedridden 48 (11.9)

Time of ART initiation Later 144 (35.7)

Same day 259 (64.3)

CD4 cell count (cells/mm3) Mean ± SD 419.1 ± 224.0

Less than 200 60 (14.9)

200–350 105 (26.1)

Greater than 350 238 (59.1)

Baseline viral load taken Yes 279 (69.2)

No 124 (30.8)

Total 403 (100.0%)

CPT, co-trimoxazole preventive therapy; AZT, Zidovudine; 3TC, Lamivudine =

Nevirapine; EFV, Efavirenz = Tenofovir Disoproxil Fumarate; FTC, Emtricitabine;

Others, 1 g (ABC+ 3TC+NVP), 2f (AZT-3TC-ATV/r), second-line treatment; TB,

Tuberculosis; INH, Isoniazid; Comorbidity, heart disease and/or renal diseases

and/or hypertension, and/or diabetes mellitus.

TABLE 1 Baseline sociodemographic, maternal-related characteristics of
pregnant and breastfeeding women on Option B+ from June 2013 to
December 2019 in Northwest Ethiopia (n = 403).

Variables Category Frequency (41)
Age in years Mean ± SD 27.6 ± 4.7

15–24 98 (24.3)

25–29 160 (39.7)

30–45 145 (36.0)

Place of residence Urban 248 (61.5)

Rural 155 (38.5)

Marital status Single 53 (13.2)

Married 264 (65.5)

Widowed 33 (8.1)

Divorced 53 (13.2)

Religion Orthodox Christian 328 (81.4)

Muslim 49 (12.2)

Others (protestant, catholic) 26 (6.4)

Educational status No education 126 (31.3)

Primary 112 (27.8)

Secondary 110 (27.3)

Above secondary 55 (13.6)

Occupational status Housewife 186 (46.1)

Governmental employee 62 (15.4)

No-governmental employee 23 (5.7)

Daily laborer 99 (24.6)

Othersa 33 (8.2)

Number of pregnancies One 147 (36.5)

Multiple 256 (63.5)

Enrolment Status of women Pregnancy 359 (89.1)

Breastfeeding 44 (10.9)

Enrolment type to PMTCT New 169 (41.9)

On ART before enrolment 234 (58.1)

Recent MUAC level ≥23 cm 333 (82.6)

<23 cm 70 (17.4)

Partner HIV status Positive 222 (55.1)

Negative 131 (32.5)

Unknown/not done 50 (12.4)

Disclosure status Yes 315 (78.2)

No 88 (21.8)

Total 403 (100.0%)

aOthers: student and merchant.

Azanaw et al. 10.3389/fgwh.2023.1128988
women died during ART treatment of PMTCT. About 403 study

participants were followed for a mean ± SD time of 17.9

(±7.2) months. Of the total observations, 12 (2.9%), 31 (7.7%), 53

(13.2%), and 68 (16.8%) women were LTFU at the end of 6, 12, 18,

and end months of the PMTCT program, respectively. Three

hundred and thirty-five (83.1%) observations were censored (retained,

transferred out, or died) at the end of the enrolment (Figure 1).
Incidence rate of LTFU
We calculated the incidence rate by taking the denominator as

PM because the study was a dynamic cohort. During the follow-up

period, a total of 7,215 person-months’ time risk was observed with

an overall incidence rate of LTFU 9.4/1,000 person-months (95%

CI: 7.4–11.9) by the end of PMTCT follow-up. The incidence

proportion of LTFU was dramatically declining from the

initiation of the program in 2013 from 38% to 6.8% in 2019

(Figure 2).
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The Kaplan–Meier method for the time to LTFU after ART

initiation during the PMTCT follow-up period showed that close

to 80% of the participants were still in care after 12 months of

follow-up (Figure 3). The cumulative hazard estimate of LTFU

showed a difference in the enrolment status of the PMTCT

program. The cumulative hazard of LTFU among HIV-positive

lactating women was higher than pregnant women during

PMTCT enrolment (Figure 4).
Incidence of LTFU among different levels of
predictor variables

Overall, the incidence rate was higher for women residing in

rural areas (19.3 per 1,000 person-months) and lower for

mothers residing in urban areas (4.1 per 1,000 person-months).

The l-rank test also showed that women had a significant

difference in LTFU between the rural and urban areas. Moreover,
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FIGURE 1

Consort diagram with total number of eligible patients and final number of women included in the analysis.

FIGURE 2

Incidence of LTFU by enrolment year among pregnant and breastfeeding women on Option B+ PMTCT program from June 2013–December 2019 in
Northwest Ethiopia.

Azanaw et al. 10.3389/fgwh.2023.1128988
it shows that the incidence of LTFU was significantly different

according to the patient’s marital status, religion, status of

women during enrolment, enrolment type, MUAC level, anemia

status, adherence level, CD4 cell count, ART initiation time, drug

side effects, and baseline viral load so that these variables were

included in the binary cox regression (Table 3).
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Factors affecting loss to follow-up from
PMTCT service

Predictors included in the multivariable Cox regression analysis

were those with a p-value <0.25 in the bivariable analysis, and 21

variables were selected in the first step of model building. After
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FIGURE 3

Kaplan–Meier survival estimate of LTFU among pregnant and breastfeeding women on Option B+ PMTCT program from June 2013–December 2019 in
Northwest Ethiopia.

FIGURE 4

Cumulative hazard estimate of LTFU among pregnant and breastfeeding women on Option B+ PMTCT program by from June 2013–December 2019 in
Northwest Ethiopia by enrolment status.

Azanaw et al. 10.3389/fgwh.2023.1128988
running backward stepwise variable selection and considering

multicollinearity, the first group was selected as the best model

from the likelihood ratio, which included full (17) variables in

the multivariable analysis.

According to the multivariable Cox regression analysis, rural

residents were at a 2.30 higher risk of LTFU (AHR: 2.30; 95%

CI: 1.08–4.88) as compared to urban residents. Muslim religious

followers were at 2.44 times higher risk of LTFU (AHR: 2.44;

95% CI: 1.23–4.81) as compared to Orthodox Christian religious
Frontiers in Global Women’s Health 06
followers. The risk of LTFU for participants who started ART on

the same day as HIV diagnosis was 3.23 times more likely than

the latter initiation (AHR: 3.23; 95% CI: 1.53–6.84). Participants

who were on ART before PMTCT enrolment had a 70%

increased risk of LTFU compared with newly enrolled patients

(AHR: 0.30; 95% CI: 0.15–0.62). During the last PMTCT follow-

up, LTFU among participants who had drug side effects was 82%

higher than that among their counterparts (AHR: 1.82; 95% CI:

1.01–3.33). Participants with suboptimal adherence status (fair/
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TABLE 3 Comparisons of LTFU among different levels of baseline
predictor variables using a log-rank test from pregnant and
breastfeeding women on Option B+ PMTCT program in Northwest
Ethiopia (June 2013–December 2019).

Variables Category LTFU Log-rank test

IR/1,000 PMO X2 p-value

Age in years 15–24 7.9 1,780

25–29 9.2 2,818 0.84 0.6580

30–45 10.7 2,617

Place of residence Urban 4.1 4,675

Rural 19.3 2,540 40.98 <0.0001

Marital status Single 21.5 838

Married 7.2 4,866 17.11 0.0002

Widowed/divorced 9.9 1,511

Religion Orthodox Christian 7.8 6,002

Muslim 19.5 718 10.93 0.0042

Othersa 14.1 495

Educational status No education 13.1 2,139

Primary 7.3 2,057 4.26 0.2350

Secondary 8.1 1,985

Above 8.7 1,034

Employment status Housewife 7.8 3,322

Government
employee

9.8 1,120 5.74 0.2190

Non-government
employee

19.8 405

Daily laborer 9.5 1,789

Othersa 10.4 579

Number of
pregnancies

Single 9.8 2,637

Multiple 9.2 4,578 0.11 0.7418

Partner HIV status Positive 8.6 4,074

Negative 7.3 2,326 10.61 0.0050

Unknown/not done 19.6 815

Disclosure status Yes 6.9 5,730

No 18.9 1,485 17.49 <0.0001

Enrolment status Pregnancy 8.4 6,647

Breastfeeding 21.1 568 8.05 0.0046

Enrolment type New 13.7 2,698

On ART before
enrolment

6.8 4,517 8.44 0.0037

Comorbidity No 8.0 6,488

Yes 22.2 727 13.51 0.0002

MUAC level ≥23 cm 5.6 6,203

<23 cm 32.6 1,012 67.16 <0.0001

Anemia status Not anemic 4.3 5,128

Anemic 22.0 2,087 48.56 <0.0001

Maternal CPT No 4.5 4,017

Yes 15.6 3,198 23.81 <0.0001

Initial ART regimen AZT-3TC-NVP 10.3 1,933

AZT-3TC-EFV 5.2 582

TDF-3TC-EFV 10.5 4,091 4.58 0.2050

Other 3.3 609

WHO clinical stage Early stage(I/II) 8.5 6,908

Late stage (III/IV) 29.3 307 13.06 0.0003

Functional status Working 7.2 6,538

Ambulatory/
bedridden

31.0 677 37.27 <0.0001

Adherence level Good 4.4 6,310

Fair/Poor 44.2 905 134.86 <0.0001

CD4 cell count in
cells/ml

>350 6.0 4,340

200–350 7.8 1,917 14.69 0.0001

<200 28.2 958

ART initiation time Same day 11.5 4,707

Latter 5.6 2,508 5.86 0.0155

ART side effects No 5.1 6,104

Yes 33.3 1,111 79.40 <0.0001

(Continued)

TABLE 3 Continued

Variables Category LTFU Log-rank test

IR/1,000 PMO X2 p-value

Baseline viral load
taken

Yes 3.1 5,196

No 25.8 2,019 79.00 <0.00001

IR, incidence rate of loss to follow-up; PMO, person-month observation.

Comorbidity included chronic illness, tuberculosis, and opportunistic infections.
aOthers: student and merchant.
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poor) had a 3.96 times higher risk of LTFU (AHR: 3.96; 95% CI:

2.18–7.19) than participants with good adherence. Finally, the

risk of LTFU among women who had no viral load measurement

was 4.21 times higher than those who had viral load

measurement during enrolment (AHR: 4.21; 95% CI: 2.23–7.96)

(Table 4). The global test results showed p > 0.05; thus, we did

not violate the proportional assumption.
Discussion

Loss to follow-up is a major challenge in PMTCT programs,

which leads to the advanced stage of HIV, increases maternal

HIV/AIDS-related morbidity and mortality, enables the vertical

transmission of HIV to newborns, facilitates the development of

drug resistance, and missed opportunities for family planning

(40). Nationally, there is a target for fulfilling the 90-90-90

strategy as a percentage of currently receiving antiretroviral

therapy among all adults and children living with HIV to be

90%, which is to decrease LTFU to less than 10% (5). Therefore,

this retrospective record review was conducted to determine the

incidence and predictors of LTFU among pregnant and lactating

women in the Option B+ PMTCT program in Northwest Ethiopia.

The overall incidence density of LTFU in the current study was

9.4 per 1,000 person-months by the end of the PMTCT follow-up

period This finding is in agreement with a previous study

conducted in Nekemte Hospital, Western Ethiopia (9 per 1,000

person-months observations) (28). This is due to the similarity in

study times at which nationally different strategies were adopted to

increase ART coverage and adherence. Among these, ART drug

refill and clinical follow-up, including laboratory investigations,

were performed in advance at the ART/PMTCT clinic. In

addition, case managers who are trained lay workers, most of

whom are people living with human immune deficiency virus,

provide adherence and psychosocial services at these ART health

facilities to decrease interruption from services (44, 45). However,

this finding is lower than that reported in study from Northeast

Ethiopia (14.8 per 1,000 person-months observations) (27). This

difference might be due to the difference in the study time that

the study was initiated. The current study includes recent year

data at which most strategies at a country level were implemented

to decrease LTFU, such as bringing services closer to communities

by expanding ART sites to above 1,500 health facilities and

increasing service provision by expanding trained health personnel

to decrease waiting times at the facility compared to previous

studies. The variation could also be explained by the difference in
frontiersin.org
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TABLE 4 Multivariable Cox regression of LTFU among pregnant and breastfeeding women on Option B+ PMTCT program from June 2013–December
2019 in Northwest Ethiopia.

Variables Censored LTFU Crude hazard ratio Adjusted hazard ratio

CHR (95% CI) AHR (95% CI)
Residence Urban 229 19 1 1

Rural 106 49 4.75 (2.79–8.07) 2.30 (1.08–4.88) *

Religion Orthodox 281 47 1 1

Muslim 35 14 2.52 (1.38–4.57) 2.44 (1.23–4.81)*

Othersa 19 7 1.84 (0.83–4.07) 2.33 (0.87–6.21)

Marital status Married 229 35 1 1

Single 35 18 3.12 (1.77–5.52) 1.57 (0.76–3.23)

Divorced/widowed 71 15 1.38 (0.76–2.53) 0.77 (0.36–1.65)

Disclosure status Yes 275 40 1 1

No 60 28 2.67 (1.65–4.34) 0.91 (0.47–1.81)

ART initiation time Latter 130 14 1 1

Same day 205 54 2.02 (1.12–3.65) 3.23 (1.53–6.84)*

Comorbidity No 307 52 1 1

Yes 28 16 2.72 (1.55–4.77) 0.77 (0.37–1.59)

MUAC level Greater or equal to 23 cm 298 35 1 1

Less than 23 cm 37 33 5.78 (3.58–9.33) 1.79 (0.91–3.52)

Anemia status Not anemic 249 22 1 1

Anemic 86 46 5.04 (3.03–8.39) 1.78 (0.97–3.26)

Clinical stage Early stage (I/II) 322 59 1 1

Late stage (III/IV) 13 9 3.35 (1.66–6.78) 0.87 (0.33–2.3

Functional status Working 308 47 1 1

Ambulatory/bedridden 27 21 4.33 (2.58–7.26) 1.51 (0.63–3.61)

Maternal CPT No 205 18 1 1

Yes 130 50 3.49 (2.03–5.98) 1.84 (0.95–3.58)

Enrolment status Pregnancy 303 56 1 1

Breastfeeding 32 12 2.39 (1.28–4.49) 0.97 (0.95–2.25)

Enrolment type New 132 37 1 1

On ART before enrolment 203 31 0.50 (0.31–0.81) 0.30 (0.15–0.62)**

Side effects No 300 31 1 1

Yes 35 37 6.52 (4.04–10.52) 1.82 (1.01–3.33) *

ART adherence level Good 309 28 1 1

Fair/poor 26 40 10.19 (6.26–16.58) 3.96 (2.18–7.19)***

Baseline Viral load taken Yes 263 16 1 1

No 72 52 8.29 (4.73–14.52) 4.21 (2.23–7.96)***

Baseline CD4 cell count <200 33 27 1 1

200–350 90 15 0.28 (0.15–0.54) 1.19 (0.50–2.83)

>350 212 26 0.22 (0.13–0.37) 1.53 (0.67–3.49)

aOthers: protestant and Catholic religions.

*Significant at p-value 0.05.

**Significant at p-value 0.01.

***Significant at p-value 0.001.

Azanaw et al. 10.3389/fgwh.2023.1128988
the study settings, since this study was conducted at 1 referral

hospital whereas a previous study was conducted in 4 hospitals

and 10 health centers. Studies have shown that the magnitude of

loss to follow-up varies according to the level of health institution

(23, 27). Moreover, the lower incidence of LTFU in the current

study might be because different programs and measures have

been implemented in the country in recent years to decrease the

rate of LTFU women with HIV infection. Loss to follow up will

be decreased by increasing trained human power, including

midwives, frequent follow-up schedules, and better drug

preparation (fixed-dose ART treatment) by providing better

consideration for mothers to implement the program effectively

(40). It is also lower than those of studies conducted in different

African countries such as Uganda (15, 16, 18), South Africa (24),
Frontiers in Global Women’s Health 08
Malawi (14, 46), and Kenya (19). This discrepancy might be due

to the differences in study time, operational definition of the

outcome variable, and characteristics of the study participants. For

example, the study period in Malawi was a 3-year record review

(14), whereas the current study incorporated recent years’ data

that had improved ART coverage. Another explanation for the

discrepancy in incidence rate was the characteristics of study

participants; the study in Uganda incorporated 92% of the

population with a rural place of residence (16) compared to only

38.5% in the current study. The operational definitions of studies

in Kenya and South Africa (26, 32) were missing 6 months until

the last follow-up visit compared to 3 months in the current study.

Furthermore, the rate of LTFU in the current study was lower

than that in a study conducted in Myanmar, which was 7 per
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1,000 person-years (11). This difference might be because the study

in Myanmar included only pregnant women. Pregnancy-related

symptoms and signs during antenatal care clinics (17) have a

chance of dropping out from the PMTCT clinic (47).

The current study showed that the risk of LTFU among women

residing in rural areas was higher than that among women residing

in urban areas. Supporting findings have been reported in previous

studies in Ethiopia and Brazil (10, 28, 48). Possible explanations for

this might be that mothers from remote areas are forced to travel

long distances to get to the nearest hospital, which necessarily

involves high costs that lead to LTFU (16), and cannot easily get

transport services due to poor/lack of road construction, making

women walk long distances barefoot, which leads them to be less

likely to adhere to Option B+ strategy (29), resulting in missing

appointments (15, 31). This justification is also supported by the

report that lack of access to healthcare services leads to poor

adherence and LTFU to Option B+ PMTCT drugs (15).

Although this was not assessed in the current study, an

additional explanation for the high risk of LTFU is that, in a

rural setting, transport is costly because most mothers are

farmers and housewives with low socioeconomic status (16).

This study also found that women who had no baseline viral

load measurements were more likely to have LTFU than those

who had baseline viral load measurement within 3 months of

PMTCT enrollment. This finding is supported by a study in

Nigeria among the general population, missing viral load

measurements increasing LTFU (49). This might be because when

viral load measurements were taken during PMTCT enrolment,

the healthcare provider classified women as high risk with a viral

load of more than 1,000 copies/mm3 and low risk with a viral load

of less than 1,000 copies/mm3. Therefore, those in high-risk

categories will be followed carefully and frequently in order not to

miss the appointment time since it is a gold criterion to know the

women in a good way or adhere to service provisions (40).

Another possible explanation for the high rate of LTFU in those

who had no baseline viral load measurement is that viral load

measurement was implemented in advance after 2016 in Ethiopia.

Another possible explanation could be that taking viral load

measurement at baseline raises women’s HIV-related literacy and

awareness and might engage women in care (45).

Moreover, women with fair/poor drug adherence were more

likely to have LTFU than women with good adherence. This

finding is supported by studies conducted in Ethiopia (48) and

Malawi (22). This might be because poor adherence to drugs is

due to the feared side effects resulting in stopping taking ART

treatments and lack of knowledge toward the importance of

adherence to all appointments lead to stopping/missing the

schedule of ART treatment (18).

The current study revealed that the risk of LTFU in women who

started ART on the same day following HIV diagnosis was higher

than that in women who started ART later following HIV

diagnosis. This finding agrees with those of studies conducted in

Northeast Ethiopia (27) and Malawi (20). This might be due to the

need for sufficient time and information for clients to adjust and

prepare themselves for lifetime treatment, psychologically, socially,

and physically. Moreover, the reason for loss to follow-up for those
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women who started the same-day initiation might be due to the

combined effect of ART side effects at the time of initiation and

pregnancy-induced physiological side effects, such as regurgitation,

nausea, and vomiting, which leads to loss in treatment follow-up.

However, a study in southern Ethiopia suggested that pregnant

women who started ART at the time of HIV diagnosis were more

likely to adhere to Option B+ ART, resulting in increased retention

in HIV care (29), which is contrary to the findings of this study.

The current study is also against the study in South Africa, which

showed that same-day antiretroviral therapy initiation in pregnancy

is not associated with engagement in care (35). This might be due

to the difference in study participants, in which the study in South

Africa included only pregnant women.

The risk of LTFU among women who were receiving ART before

PMTCT enrolment was lower than that among women who were

enrolled in PMTCT. This finding is in agreement with studies

conducted in different countries in Africa (19, 23, 28). A possible

explanation for this might be that a known HIV woman on ART

before enrolment had experienced ART treatment and might have

good awareness about ART treatment, drug side effects, and drug

adherence than a newly enrolled woman. Evidence also showed that

a new HIV diagnosis during routine antenatal screening can be

attended by different degrees of shock and denial and may lead to

difficulty accepting immediate initiation of lifelong treatment,

resulting in a loss to follow-up (46). This study also supported a

previous study done in South Africa, which stated that being newly

diagnosed with HIV was a positively significant predictor of

disengagement from ART treatment (24).

The findings of the current study also revealed that women who

had ART side effects during PMTCT follow-up had a higher risk of

LTFU than those who had no ART side effects. The findings of this

study are supported by studies in Uganda (16) and Malawi (9, 26,

36). This might be due to less counseling on the side effects of

ART and less support for women experiencing challenges with

tolerability, including options to switch regimens (24).

All in all, the incidence rate of LTFU was higher in the last

month of the PMTCT follow-up period, implying a lack of

proper linkage and referral systems between PMTCT services and

ART clinics. In addition, contrary to the current study, variables

such as educational status, maternal age, and baseline CD4 cell

count showed statistically significant associations with LTFU

among HIV-infected women receiving PMTCT services in

previous studies conducted in different African countries (15, 23,

24, 26, 27, 36). However, these variables were not statistically

significant in this study. This difference might be because the

predictors of LTFU varied from one geographical area to another

due to the differences in the economic status of the study

participants and infrastructure in the health facilities.
Limitations of the study

This study has some limitations that must be considered before

interpreting the results. First, as we conducted a thorough review of

records, we did not include important predictors of LTFU such as

stigma, distance to hospital, and social support. Second, the true
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incidence of LTFU might have been underestimated and/or

overestimated because of incomplete documentation of data and

classification errors. Finally, there are limitations related to the

abstraction of routinely collected data.
Conclusion

The current study revealed that the incidence of LTFU

dramatically and consistently decreased as Option B+ matured

from 38% in 2013 to 6% in 2019. A high rate of LTFU was

observed in the last month of PMTCT follow-up. The study also

found a lower rate of LTFU among HIV-positive women than in

previous studies, but it was slightly higher than the WHO target.

The place of residence, recent adherence level, baseline viral load

measurement, known HIV status, time of ART initiation, drug

side effects, and religion were found to be predictors of LTFU. We

recommend that the hospital pay more attention to rural dwellers

to decrease LTFU in collaboration with the Zonal Health

Department, the Woreda Health Office, and stakeholders.

Information about optimal ART drug adherence and viral load

measurement is recommended because these are the main

contributing factors to the decline in LTFU over time. Better

consideration should be given to ART side effects that are in

adherence and retention. We have recommended research on

primary data that incorporates maternal conditions, community,

behavioral, and cultural factors such as women’s attitudes toward

maternal ART treatment using qualitative studies. Moreover, it is

better to be done as a prospective and prognostic model for the

risk prediction of LTFU. The results of this study will help achieve

the goal of the Joint United Nations Program on HIV/AIDS,

which is to reduce mother-to-child transmission of HIV by 5%.
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