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Abstract: In Africa, high discontinuation of contraceptive use is thwarting goals for healthy birth spacing or
limiting childbearing. This paper investigates how well the contraception program is addressing the needs of
women and couples in the Arusha region, Tanzania by studying contraceptive use continuation. We measured
the overall and method-specific discontinuation rate, reasons for discontinuation, post-discontinuation
reproductive behaviours/outcomes, and examined the determinants of contraceptive discontinuation. We
used data from a household survey conducted in Arusha from January to May 2018. Information on
contraceptive use during the 31 months preceding the survey was recorded in a monthly calendar. Using the
single- and multiple-decrement life-table approach, we calculated the overall and cause-specific
discontinuation of contraceptive methods. Logistic regression was used to evaluate the determinants of
discontinuation. The 12-month overall discontinuation of contraceptive use was 44.6%. Discontinuation was
lowest for implants (12.3%) and highest for male condoms (60.1%), the most common reason being side effects
(11.7%). 59.8% of women who discontinued did not switch to another method within 3 months following
discontinuation and 20.9% experienced pregnancy. Longer distance to a health facility is associated with
higher discontinuation of hormonal methods such as injectables, but lower discontinuation of non-hormonal
methods such as condoms. Discontinuation due to side effects is not explained by most of the women’s
background characteristics other than the method they used. Discontinuation of contraception is high among
Arusha women. Effective contraception programs, especially improved counselling, need to address the
reasons for the discontinuation of contraceptive use. DOI: 10.1080/26410397.2020.1723321

Keywords: continuation of contraceptive use, determinants of discontinuation, side effects, Tanzania,
post-discontinuation reproductive behaviours

Introduction
Women in sub-Saharan Africa continue to experi-
ence high rates of unintended pregnancies with
39% of pregnancies unintended between 2010
and 2014.1 Low contraceptive use is given as a
reason for this situation.2,3 Pregnancy and child-
birth at an early age and at intervals of less than
two years from birth to the next pregnancy are

associated with poorer health outcomes for
mothers, such as maternal anaemia,4 as well as
worse health and long-term economic well-being
for newborn babies, such as low birth weight,
stunting, mortality, and even lower educational
attainment in the long run.5

To improve health outcomes and to meet repro-
ductive goals of women, ensuring accessibility to

RESEARCH ARTICLE

261© 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://
creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

http://orcid.org/0000-0001-7040-317X
mailto:rsato@hsph.harvard.edu
mailto:ryokos1226@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1080/26410397.2020.1723321&domain=pdf&date_stamp=2021-01-19
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


contraceptives is critical.6 Recently, an increase in
contraceptive use has been observed in African
countries, including Tanzania, with international
and national efforts to improve reproductive
health.7 Still, the contraceptive prevalence rate in
Tanzania remains at merely 38.4% in 2015.8

The uptake of contraceptive methods is crucial to
improving reproductive health, as women who dis-
continue contraceptives anddonot switch in a timely
manner to another effective method are at high risk
of pregnancy. The prevalence of contraceptive dis-
continuation is high in developing countries as evi-
dent from Demographic and Health Surveys (DHS);
over one-third (38%) of women who once used mod-
ern contraceptive methods discontinue. This discon-
tinuation rate is even higher in sub-Saharan Africa.9

High discontinuation of contraceptive use thwarts
goals for spacing or limiting childbearing and
impacts adversely on reproductive health and on
achieving the Sustainable Development Goals, par-
ticularly Goal 3 to reduce maternal mortality.

Understanding the underlying reasons for high
discontinuation is crucial to identifying appropriate
programmatic interventions. For example, past
studies identify side effects as one of the major
reasons for contraceptive discontinuation, especially
for oral pills and injectables10,11 and this finding
highlights the importance of comprehensive,
balanced, high-quality counselling. However, little
is known about determinants of discontinuation
due to side effects, or for other reasons. It could be
that particular groups of women discontinue due
to side effects. For example, the extent to which
side effects contribute to the discontinuation of con-
traceptive use may vary not only by the method but
also by women’s age, education, and other back-
ground characteristics. This aspect has not been
well studied previously.

This paper uses the data set from the Arusha
region in Tanzania to address three key questions:
what are contraceptive discontinuation rates by
method? what are the consequences of discontinu-
ation?, and what are the determinants of contra-
ceptive discontinuation, by method and by
reason? To evaluate the determinants of discon-
tinuation by method and by reason, we adapt
the conceptual framework on contraception
demand by Bertrand et al.12 We include: (1) indi-
vidual background factors such as age, education,
marital status, and wealth level, (2) value for chil-
dren (the number of children), and (3) service out-
puts (distance to health facilities offering
contraceptive methods).

By addressing these questions, this paper
exposes potential problems with contraceptive
methods and highlights gaps in service provision.
It also provides important information on the
reproductive consequences of stopping use.
Taken together, the findings can inform on gui-
dance essential for improving contraception pro-
grams and contribute to the literature by
providing a comprehensive picture of discontinu-
ation, beyond measuring its rate.

Methods
Data source
We use data from a household survey conducted
from January to May 2018. The data are originally
from a large study called Willows Impact Evalu-
ation (WIE). The region was prioritised by Willows
International for a community-based contracep-
tion information, counselling and referral inter-
vention. The implementation site comprises
urban areas of the Arusha region, in the northern
part of Tanzania, where contraceptive use is low
despite the availability of services. The WIE project
collected data from 3950 women of childbearing
age (16–44 years) on reproductive health, includ-
ing the utilisation of contraceptive methods. The
questionnaire for the survey was adapted from
the 2015–2016 Tanzania Demographic and Health
Survey (TDHS) with additional information to meet
the WIE objectives. While the contraceptive calen-
dar in TDHS captures data over 60 months, our
study covers a 31-month period preceding the sur-
vey, to minimise recall bias. For more information
on the contraceptive calendar, see Ali et al.13 and
USAID14.

Sample
Figure 1 presents the flowchart of the analysis
sample. We started with 12,203 reproductive and
contraceptive events recorded in the calendar
data from the 3950 women. We dropped 3216 epi-
sodes of contraceptive use initiated before the 31-
month calendar period. We also dropped 6104 epi-
sodes where the status was indicated as (1) no
method used, (2) pregnancy, (3) termination of
pregnancy, (4) childbirth. Another 260 episodes
were dropped because the initiation of the epi-
sodes was within 0–3 months prior to the inter-
view, or because the methods were recorded as
“unknown” or “sterilisation”. We dropped the epi-
sodes 0–3 months prior to the interview to account
for the possibility that some women may have
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become pregnant but were not yet aware of the
pregnancy.

The remaining sample of 2623 episodes from
1966 women was analysed, of which 1153 episodes
were discontinued at some point during the 31-
month calendar period. Of the discontinued epi-
sodes, method switching occurred for 435.

Analysis
To examine the discontinuation of each contracep-
tive method, cumulative probabilities of discon-
tinuation for all reasons, as well as for specific

reasons, at 12 months since the start of use, were
estimated using single and multiple-decrement
life-table methods. We also examined the conse-
quences of the discontinuation, and of subsequent
reproductive behaviours, by evaluating reproduc-
tive status at three months post-discontinuation,
by method. To do this, calendar status at three
months post-discontinuation was used, looking at
all contraceptive methods reported by respon-
dents. Discontinuation was expected to differ by
the type of contraceptive method. Long-acting
methods, such as the intrauterine device (IUD)

Figure 1. Flowchart of events included in contraceptive calendar

Note: 12,209 episodes are from 3950 women, and the analytical sample of 2623 episodes are from 1966 women in Arusha region,
Tanzania
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and implants, were expected to have lower discon-
tinuation as compared to short-term methods,
such as injectables, pills, and condoms.

We also evaluated the determinants of discon-
tinuation by method, and by reason for discontinu-
ation, through logistic regression. As we were
mainly interested in the difference between
women who discontinued and who did not, we
chose to use logistic regression for the simple
interpretation of determinants of discontinuation,
rather than using the survival model to take
account of the time factor. Following the concep-
tual framework on contraception demand by Ber-
trand et al.,12 we included (1) individual factors,
such as age, education, marital status, and wealth
level, (2) number of children, and (3) service out-
puts (distance to health facilities offering contra-
ceptive methods). As Ochako et al.15 suggested,
we also included the number of contraceptive
methods that respondents knew.

Distance is measured using the GPS coordinates
of respondents’ location and that of the nearest
health facility that offers the contraception ser-
vices. Distance can influence not only the uptake
of a method but also the discontinuation of use
because the inconvenience of the clinic visit
might make repeated visits difficult. Distance
might be correlated with the discontinuation of
methods that require a clinic visit and can have a
substitution effect on methods that do not require
clinic visits.

Using the wealth index comparable to the one
in TDHS, we categorised respondents into five
groups: poorest, poorer, medium, richer, and rich-
est. To make the wealth index comparable to the
THDS, we first identified variables common to
our survey and TDHS. Using these common vari-
ables, we re-defined the wealth category, which
we confirm is strongly associated with the original
wealth category. The same cut-off points as those
for TDHS are used to define the wealth category.

Ethics approval
The original study with data used for this paper
was reviewed and approved by the Institutional
Review Board (IRB) of the Harvard TH Chan School
of Public Health (IRB17-1794). The study also
received ethical approval from the ethics review
boards of the Kilimanjaro Christian Medical College
(1085) and Tanzania National Institute for Medical
Research (NIMR/HR/R.8a/Vol.IX/2703). Only
women who consented to participate in the study
were interviewed.

Results
Table 1 presents descriptive statistics of the 1966
women aged 16–44 years, who contributed to
the 2623 contraceptive episodes included in
the analysis. More than half (57%) of women
had primary education, while about one-third
had secondary education. As compared to the
nationally representative TDHS, our Arusha
sample is concentrated in the second richest cat-
egory, with 45.7% categorised as richer. If our
sample had been similar to a nationally repre-
sentative sample, then women in each category
would have been equally distributed with 20%
in each category. Over 80% of respondents are
currently married.

The unit of observation in our analysis is an
uninterrupted episode of contraceptive use.
Table 2 presents the proportion of episodes and
mean duration of use of different contraceptive
methods. On average, one episode of use is
about 11 months. The most common contraceptive
method used is injectables (28%) with an average
duration of use of 10 months. The second most
common method is implants (22.2%) with an aver-
age of 13 months of continued use, followed by
calendar method (15.9%) with 11 months of con-
tinuous use on average.

Discontinuation and reasons
Figure 2 presents the overall discontinuation rate
as well as method-specific discontinuation rates.
Overall, in 44.6% of episodes, the use was discon-
tinued by the 12th month. The rate is the highest
for male condom (60.1%), followed by oral contra-
ceptive pills (58.6%), and injectables (47.9%). The
lowest discontinuation is observed for implants
(12.3%). For the analysis, we report the results for
IUD and withdrawal as “others”, due to the small
sample size.

Table 3 presents method-specific discontinu-
ation rates by reason of discontinuation. Overall,
the most common reason for discontinuation is
side effects/health concerns (11.7%), followed by
the desire to become pregnant (9.3%) and other
situations, such as infrequent sex, difficulty in get-
ting pregnant, menopause, and marital dissolution
(7.3%). The dominant reason for discontinuation
varies by the type of method. For example, the
main reason for discontinuation among users of
the oral pill is side effects or health concerns
(19.7%), while the same reason, unsurprisingly, is
reported the least by users of rhythm methods
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(3.5%). In general, hormonal methods, such as
injectables and pills, are discontinued more for
side effects or health concerns (20%) than for
method failure, whereas rhythm is discontinued
more for method failure (10%) than for side effects
or health concerns (3%). Implants have the lowest
discontinuation due to either method failure or
side effects; there are no reported discontinuations
due to method failure and it also has one of the
lowest proportions of discontinuation due to side
effects.

Reproductive status post-discontinuation
Table 4 (Panel A) presents the subsequent contra-
ceptive status three months after the discontinu-
ation of contraceptive use. Overall, 33% of
discontinued episodes led to no method used in
the three months following discontinuation. One-
fifth of discontinued episodes were followed by
pregnancy. Table 3 shows that 4.2% of episodes

Table 2. Number and per cent of contra-
ceptive episodes and median duration of
use, by type of method, Arusha, 2018

Methods
Frequency

(N)
Per cent

(%)

Mean
duration
(months)

IUD 109 4.2 11.5

Injectables 735 28 10.4

Implants 582 22.2 13.0

Pills 372 14.2 9.1

Male
condoms

204 7.8 6.5

Rhythm 416 15.9 11.2

Withdrawal 94 3.6 9.1

Other 111 4.2 7.5

Total 2623 100.00 10.6

Notes: The sample is 2623 episodes which were
initiated after the baseline interview among 1966
women. “Other” includes lactational amenorrhoea
method (LAM), female condoms, emergency contra-
ception, other modern method, and other tra-
ditional method.

Table 1. Distribution of women, by back-
ground characteristics, Arusha, 2018

Number
n= 1966 %

Age (years)

16–19 55 2.8

20–24 456 23.2

25–29 547 27.8

30–34 441 22.4

35–39 306 15.6

40–44 160 8.1

Education

None 49 2.5

Primary 1121 57.0

Secondary 652 33.2

Higher than secondary 143 7.3

Wealth index

Poorest 333 0.2

Poorer 175 0.1

Medium 334 0.2

Richer 899 0.5

Richest 225 0.1

Marital status

Never married 218 0.1

Currently married 1597 0.8

Formerly married 151 0.1

Contraceptive use

Current user of contraception 1567 0.8

Current user of modern
contraception

1238 0.6

Mean SD

Distance to health facility visited
for contraceptive methods (km)

5.63 8.0

Number of contraceptive methods
known (0–13)

10.57 1.3

Number of miscarriages 0.21 0.5

Number of children 2.12 1.3

Note: the sample is 1966 women aged 16–44 years in
Arusha region, Tanzania.
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Table 3. Percentage discontinuing use, by type of method and reason, Arusha, 2018

Reasons

Method
discontinued

Method
failure

Desire to
become
pregnant

Other
reasons

Side effects/
health

concerns

Wanted
more

effective
method

Other
method
related

Other/
DK

All
reasons

Injectables 2.5 9.2 4.6 19.8 2.9 3.0 5.9 47.9

Implants 0.0 5.6 0.2 5.9 0.0 0.3 0.4 12.3

Pills 4.9 12.5 6.9 19.7 4.7 6.2 3.5 58.6

Male condoms 3.1 9.5 26.1 6.6 6.4 0.0 8.4 60.1

Rhythm 9.7 12.2 10.4 3.5 8.6 1.8 0.5 46.7

Other 5.8 6.3 9.9 6.0 24.1 0.9 3.6 56.5

All methods 4.2 9.3 7.3 11.7 6.4 2.3 3.4 44.6

Notes: The sample is 2623 episodes which were initiated after the baseline interview among 1966 women. “Other
reasons” include “infrequent sex/husband away”, “difficult to get pregnant/menopause”, and “marital dissol-
ution”. The rate is based on the survival model (multiple-decrement life-table approach). “Other”methods include
IUD and withdrawal due to the small size, in addition to lactational amenorrhoea method (LAM), female condoms,
emergency contraception, other modern method, and other traditional method.

Figure 2. Per cent discontinuing use by 12th month, by type of contraceptive method,
Arusha, 2018

Notes: The sample is 2623 episodes which were initiated after the baseline interview among 1966 women. “Other” methods include
IUD and withdrawal due to the small size, in addition to Lactational amenorrhoea
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resulted in pregnancy from method failure. There-
fore, in an additional 16.7% of episodes, women
must have become pregnant after discontinuing
use. Women who were using injectables were
more likely to switch to implants (16.5% of

episodes) or pills (10%) than to other methods,
while women who were using implants or pills
were more likely to switch to injectables (21.6%
and 21.3%, respectively) than to other methods.
On the other hand, women who were using

Table 4. Status at three months after discontinuing for any reason, by method discontin-
ued, Arusha, 2018

Discontinued
method

No method
used

Method switched to:

Pregnancy Other %Injectable Implants Pills
Male

condoms Rhythm

Panel A: Total

Injectables 38.1 8.4 16.5 10.0 0.8 5.5 15.5 5.2 100.0

Implants 31.1 21.6 4.1 13.5 1.4 8.1 17.6 2.7 100.0

Pills 30.5 21.3 5.1 3.6 2.5 8.1 22.3 6.6 100.0

Condoms 48.3 8.3 4.2 2.5 10.0 10.8 10.0 5.8 100.0

Rhythm 21.8 7.5 4.6 1.1 4.6 12.6 42.0 5.7 100.0

Other 24.2 15.2 8.3 8.3 5.3 11.4 18.2 9.1 100.0

Total 33.0 12.3 9.3 6.6 3.3 8.6 20.9 5.9 100.0

Panel B: Among discontinued episodes because of “desire to get pregnant”

Injectables 56.9 0.0 0.0 0.0 1.5 0.0 40.0 1.5 100.0

Implants 36.8 0.0 0.0 0.0 0.0 5.3 52.6 5.3 100.0

Pills 46.5 0.0 0.0 0.0 0.0 0.0 46.5 7.0 100.0

Condoms 53.8 0.0 0.0 0.0 0.0 0.0 38.5 7.7 100.0

Rhythm 17.8 0.0 0.0 0.0 0.0 4.4 71.1 6.7 100.0

Other 52.9 0.0 0.0 0.0 0.0 0.0 47.1 0.0 100.0

Total 43.6 0.0 0.0 0.0 0.5 1.5 50.0 4.5 100.0

Panel C: Among discontinued episodes because of other reasons

Injectables 34.2 10.1 19.6 12.0 0.6 6.6 10.4 6.3 100.0

Implants 29.1 29.1 5.5 18.2 1.8 9.1 5.5 1.8 100.0

Pills 26.0 27.3 6.5 4.5 3.2 10.4 15.6 6.5 100.0

Condoms 47.7 9.3 4.7 2.8 11.2 12.1 6.5 5.6 100.0

Rhythm 23.3 10.1 6.2 1.6 6.2 15.5 31.8 5.4 100.0

Other 20.0 17.4 9.6 9.6 6.1 13.0 13.9 10.4 100.0

Total 30.6 15.2 11.3 8.1 4.0 10.3 14.2 6.4 100.0

Notes: “Other” in discontinued method includes IUD, female condoms, emergency contraception, withdrawal, other
modern/traditional methods. “Other” in the next event includes IUD, other modern/traditional methods, and ter-
mination. The numbers represent the % distribution.
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Table 5. Odds ratios of method discontinuation, by contraceptive method and background characteristics

Discontinued (OR [95% CI])

Method Overall Injectables Implants Pills Condoms Rhythm

Sample All Among users of the method

(1) (2) (3) (4) (5) (6)

Age (reference = 16–19)

Age 20–24 0.701
[0.416,1.180]

0.564
[0.228,1.398]

2.120
[0.256,17.577]

0.745
[0.047,11.929]

0.951
[0.202,4.471]

0.390
[0.115,1.325]

Age 25–29 0.733
[0.428,1.254]

0.432*
[0.170,1.101]

3.317
[0.397,27.687]

0.814
[0.053,12.418]

1.137
[0.234,5.521]

0.549
[0.152,1.986]

Age 30–34 0.644
[0.367,1.129]

0.381*
[0.144,1.007]

3.464
[0.391,30.649]

0.420
[0.026,6.801]

1.247
[0.204,7.638]

0.296*
[0.075,1.160]

Age 35–39 0.553*
[0.299,1.026]

0.605
[0.214,1.708]

3.299
[0.335,32.487]

0.347
[0.021,5.805]

0.906
[0.130,6.338]

0.159**
[0.039,0.654]

Age 40–44 0.619
[0.322,1.189]

0.365*
[0.121,1.103]

6.767
[0.569,80.485]

0.532
[0.028,10.025]

3.267
[0.339,31.465]

0.148**
[0.027,0.808]

Education (reference = none)

Primary 0.878
[0.548,1.408]

1.048
[0.459,2.394]

191347.434***
[82568.281,443437.116]

0.386
[0.108,1.372]

0.990
[0.076,12.865]

1.953
[0.197,19.371]

Secondary 0.980
[0.596,1.612]

0.902
[0.381,2.131]

209036.309***
[79598.525,548957.139]

0.382
[0.100,1.465]

1.015
[0.071,14.457]

3.300
[0.330,32.982]

Higher than
secondary

1.015
[0.552,1.869]

1.448
[0.386,5.427]

48451.015***
[6018.774,390029.766]

0.243*
[0.047,1.249]

1.397
[0.081,24.042]

3.451
[0.317,37.597]

Wealth index (reference = poorest)

Poorer 0.864
[0.626,1.194]

0.969
[0.541,1.734]

1.317
[0.466,3.721]

1.167
[0.381,3.580]

0.276*
[0.067,1.125]

0.785
[0.289,2.137]

(Continued)
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Table 5. Continued

Discontinued (OR [95% CI])

Method Overall Injectables Implants Pills Condoms Rhythm

Sample All Among users of the method

(1) (2) (3) (4) (5) (6)

Medium 1.070
[0.800,1.431]

1.325
[0.793,2.212]

1.758
[0.751,4.113]

0.691
[0.304,1.572]

0.345
[0.096,1.237]

1.510
[0.644,3.541]

Richer 0.933
[0.731,1.192]

1.369
[0.892,2.100]

1.613
[0.754,3.454]

0.719
[0.360,1.437]

0.278**
[0.095,0.813]

0.621
[0.332,1.160]

Richest 1.053
[0.748,1.483]

1.571
[0.734,3.362]

0.948
[0.243,3.695]

0.836
[0.340,2.056]

0.238**
[0.057,0.992]

0.558
[0.257,1.213]

Marital status (reference = never married)

Currently married 0.828
[0.609,1.126]

0.844
[0.447,1.591]

0.941
[0.341,2.601]

0.255**
[0.085,0.771]

0.742
[0.282,1.952]

1.721*
[0.902,3.280]

Formerly married 1.222
[0.806,1.851]

1.656
[0.709,3.868]

0.973
[0.254,3.729]

1.167
[0.243,5.608]

0.559
[0.165,1.893]

2.227*
[0.860,5.762]

Method discontinued (reference = injectables)

Implants 0.114***
[0.086,0.153]

Pills 0.988
[0.765,1.276]

Condoms 1.044
[0.726,1.502]

Rhythm 0.535***
[0.410,0.699]
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Table 5. Continued

Discontinued (OR [95% CI])

Method Overall Injectables Implants Pills Condoms Rhythm

Sample All Among users of the method

(1) (2) (3) (4) (5) (6)

Other 0.646***
[0.485,0.862]

Distance to health
facility visited for
contraceptive
methods (km)

1.000
[0.993,1.008]

1.035**
[1.004,1.067]

1.004
[0.990,1.018]

1.005
[0.964,1.048]

0.935**
[0.887,0.986]

0.955***
[0.925,0.986]

Number of
contraceptive
methods known (0–
13)

1.036
[0.969,1.107]

1.039
[0.918,1.175]

1.012
[0.791,1.296]

1.082
[0.913,1.281]

1.086
[0.814,1.448]

1.009
[0.850,1.197]

Number of
miscarriage

1.223***
[1.062,1.409]

1.260
[0.901,1.764]

1.613**
[1.060,2.454]

1.105
[0.780,1.565]

0.571
[0.285,1.144]

1.281
[0.900,1.822]

Number of children 0.902**
[0.818,0.996]

0.950
[0.805,1.121]

0.588***
[0.416,0.832]

0.922
[0.702,1.210]

0.554***
[0.360,0.852]

1.037
[0.811,1.327]

N 2616 735 580 370 204 414

Notes: the sample for column (1) is total sample of 2616 episodes which has no missing information of covariates, and the sample for columns (2) to (6) includes
the episodes that use each contraceptive method. The clustered standard error by woman is used.

*Significant at 10%.
**Significant at 5%.
***Significant at 1%.
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Table 6. Odds ratios of method discontinuation, by reason of discontinuation and back-
ground characteristics

Why discontinued? (OR [95% CI])

Method
failure
(1)

Want to get
pregnant

(2)

Fertility
problem

(3)
Side effect

(4)

Want more effective
methods

(5)

Age (reference = 16–19)

20–24 1.395
[0.334,5.820]

4.816
[0.581,39.913]

0.541
[0.201,1.458]

1.343
[0.594,3.036]

0.731
[0.221,2.419]

25–29 1.191
[0.291,4.877]

9.405**
[1.139,77.687]

0.630
[0.210,1.895]

1.086
[0.464,2.543]

0.518
[0.149,1.794]

30–34 0.483
[0.107,2.169]

10.704**
[1.277,89.748]

1.034
[0.277,3.856]

1.465
[0.572,3.750]

0.432
[0.117,1.588]

35–39 0.230*
[0.044,1.193]

9.566**
[1.088,84.105]

1.814
[0.515,6.393]

1.322
[0.444,3.936]

0.542
[0.142,2.076]

40–44 0.130**
[0.017,0.976]

7.347*
[0.812,66.467]

2.988
[0.706,12.650]

0.534
[0.168,1.697]

0.410
[0.088,1.902]

Education (reference = none)

Primary 0.370**
[0.138,0.994]

0.485
[0.168,1.399]

2.158
[0.502,9.277]

1.150
[0.532,2.487]

1.649
[0.489,5.565]

Secondary 0.420
[0.145,1.220]

0.442
[0.149,1.315]

2.126
[0.466,9.706]

1.020
[0.447,2.328]

1.799
[0.514,6.299]

Higher than
secondary

0.152**
[0.032,0.724]

0.542
[0.157,1.872]

3.175
[0.604,16.696]

0.841
[0.290,2.437]

2.741
[0.702,10.699]

Wealth index (reference = poorest)

Poorer 0.800
[0.274,2.339]

0.756
[0.342,1.670]

0.994
[0.349,2.827]

1.432
[0.773,2.651]

0.765
[0.316,1.857]

Medium 1.240
[0.575,2.673]

0.787
[0.432,1.432]

1.715
[0.738,3.984]

1.082
[0.613,1.908]

0.486**
[0.240,0.982]

Richer 0.892
[0.472,1.688]

0.800
[0.482,1.330]

1.728
[0.830,3.598]

1.032
[0.640,1.662]

0.675
[0.392,1.163]

Richest 0.671
[0.235,1.920]

1.563
[0.795,3.073]

1.467
[0.576,3.735]

0.789
[0.388,1.603]

0.445**
[0.208,0.949]

Marital status (reference = never married)

Currently
married

1.610
[0.682,3.799]

22.041***
[5.023,96.709]

0.061***
[0.033,0.114]

1.236
[0.723,2.112]

3.534***
[1.650,7.567]

Formerly
married

0.786
[0.215,2.869]

6.322**
[1.241,32.220]

0.458**
[0.215,0.976]

1.108
[0.495,2.480]

0.917
[0.294,2.860]

(Continued)

R. Sato et al. Sexual and Reproductive Health Matters 2020;28(1):261–276

271



method (10.8%). It is important to note that 10% of
discontinued episodes with condom returned to
the same method (condom) within three months.
A high percentage of rhythm users experienced a
pregnancy (42% of episodes) by the third month
after discontinuation, with 10% of episodes already
resulting in pregnancy due to failure of this
method.

Subsequent reproductive events might be differ-
ent, depending on the reason for discontinuation.

Table 4 (Panel B and C) presents the subsequent
reproductive events by the reason for discontinu-
ation, desire to get pregnant vs. other reasons.
Among discontinuers who had a desire to get preg-
nant, half became pregnant within three months
of the discontinuation, and the other half were
not using any method. Among discontinuers who
did not have a desire to get pregnant (i.e. in
need of contraceptives), the trend is similar to
Panel A.

Table 6. Continued

Why discontinued? (OR [95% CI])

Method
failure
(1)

Want to get
pregnant

(2)

Fertility
problem

(3)

Side effect
(4)

Want more
effective methods

(5)

Method discontinued (reference = injectables)

Implants 0.241
[0.033,1.775]

1.460
[0.797,2.674]

0.479
[0.116,1.976]

2.276***
[1.344,3.854]

Pills 1.312
[0.640,2.689]

1.096
[0.694,1.730]

1.667
[0.819,3.392]

0.739
[0.507,1.078]

0.936
[0.489,1.792]

Condoms 1.697
[0.657,4.382]

1.220
[0.607,2.451]

3.998***
[2.019,7.919]

0.142***
[0.060,0.337]

2.675**
[1.234,5.801]

Rhythm 8.567***
[4.582,16.018]

1.531*
[0.956,2.451]

1.697
[0.779,3.694]

0.075***
[0.031,0.181]

4.090***
[2.358,7.095]

Other 2.410**
[1.174,4.949]

0.473**
[0.253,0.884]

2.682**
[1.233,5.830]

0.147***
[0.080,0.270]

9.103***
[5.272,15.720]

Distance to health facility
visited for contraceptive
methods (km)

0.988
[0.958,1.019]

1.007
[0.995,1.019]

1.013
[0.993,1.033]

0.976*
[0.949,1.003]

1.000
[0.983,1.017]

Number of contraceptive
methods known (0–13)

1.115
[0.942,1.319]

0.923
[0.810,1.052]

0.942
[0.793,1.119]

0.952
[0.839,1.082]

1.151*
[0.989,1.340]

Number of miscarriages 1.187
[0.725,1.944]

1.707***
[1.311,2.222]

0.789
[0.499,1.247]

0.872
[0.639,1.191]

0.778
[0.553,1.096]

Number of children 1.553***
[1.238,1.948]

0.748***
[0.609,0.918]

0.979
[0.745,1.287]

0.954
[0.783,1.162]

1.113
[0.916,1.351]

N 1150 1150 1150 1150 1074

Notes: the sample is 1150 episodes which got discontinued and have no missing information on covariates. The
clustered standard error by woman is used.

*Significant at 10%.
**Significant at 5%.
***Significant at 1%.
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Determinants of discontinuation
Table 5 presents the regression results of the deter-
minants of discontinuation, by the type of contra-
ceptive method. Column 1 shows the determinants
of discontinuation of all methods together. Older
age is weakly associated with less risk of the discon-
tinuation but overall, age, education level, marital
status, and wealth level are not associated with the
likelihood of discontinuation. An increase in the
number of miscarriages by one increases the
odds of discontinuation by 22.3%, while one
additional child is associated with decreased odds
of discontinuation by 9.8%, perhaps indicating
stronger motivation to use contraception when
desired fertility has been achieved.

The discontinuation rate for male condom and
the pill is similar to that for injectables but higher
than for other methods. This is broadly consistent
with Figure 2. The discontinuation rate is lower
among implants and rhythm users by 88.6% and
46.5%, respectively, as compared to injectables.
Distance to a health facility is not associated with
overall discontinuation.

Table 5 (columns 2–6) evaluates for each contra-
ceptive method, the differential determinants of
discontinuation. As compared to younger women,
older women are less likely to discontinue inject-
ables and rhythm methods (column 2). Women
in wealthier households are less likely to discon-
tinue condoms. Married women are less likely to
discontinue injectables (column 4), while more
likely to discontinue rhythm methods (column 6).

Longer distances to health facilities that provide
contraception are positively associated with the
risk of discontinuation of injectables (column 2),
while negatively associated with discontinuation
of condoms and rhythm methods (columns 5 and
6). The number of contraceptive methods known
is not associated with the likelihood of the discon-
tinuation for any method.

Table 6 presents discontinuation of contracep-
tive method by reasons for discontinuation. Higher
education is associated with lower discontinuation
due to method failure. Using rhythm methods and
higher numbers of children are associated with
higher method failure (column 1). Older age,
being married, using rhythm methods, and the
number of miscarriages are positively associated
with higher discontinuation due to the desire to
get pregnant, while higher numbers of children
are negatively associated with higher discontinu-
ation due to the desire to get pregnant (column 2).

Using injectables or implants is associated with a
lower risk of discontinuation due to fertility pro-
blems (column 3), but a higher risk of discontinu-
ation due to side effects (column 4). The number
of contraceptive methods known increases the risk
of discontinuation due to the desire to have more
effective methods (column 5).

Discussion
This paper draws a picture of contraceptive discon-
tinuation beyond measuring the rate; it evaluates
the discontinuation of contraception, post-discon-
tinuation reproductive behaviours/outcomes, and
determinants of discontinuation, by contraceptive
method and reasons, among women in the Arusha
region, Tanzania.

We find that the overall discontinuation rate of
44.6% is high in northern Tanzania. This is much
higher than the discontinuation rate of 26.1%
found in the TDHS conducted in 2015/2016
among a representative sample of women in Tan-
zania16. While the use of male condoms is associ-
ated with the highest discontinuation rate,
followed by pills and injectables in Arusha, nation-
ally representative data show that the highest dis-
continuation is that for the pill, followed by
injectables and withdrawal.

The main differences between the Arusha sample
and the nationally representative sample from the
DHS are in sample size, year of the survey, regions
the sample is drawn from, and the length of the
period (60 months in TDHS compared to 31 months
in our survey) covered by the contraceptive calen-
dar. Our sample is of 3950 women interviewed in
2018 from a district in the Arusha region, while
DHS data are for 6825 women surveyed in 2015
and 2016 from nationally representative regions.

Common contraceptive methods with high dis-
continuation rates and reasons for discontinuation
are mostly consistent between our Arusha study
and TDHS. Excluding the withdrawal method,
due to the small sample size, the three most com-
mon methods with high discontinuation rates in
both the Arusha sample and the national sample
are male condoms, pills, and injectables. The com-
mon reasons for discontinuation in both studies
are side effects and the desire to get pregnant.

Our analysis on post-discontinuation outcomes
reveals important findings on women’s contracep-
tive preferences. First, the high percentage (33%) of
discontinued episodes is followed by no method
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used or pregnancy (21%) three months after discon-
tinuation. This result indicates that most users who
discontinue a contraceptive method do not switch
to another method in a timely manner, or they
become pregnant within the subsequent three
months. The high discontinuation rate and low
timely switching can expose many women to a
high risk of unintended pregnancy. Second, women
have preferences for specific types of methods,
even after discontinuation of a particular method.
For example, users of hormonal methods, such as
injectables, implants, and pills, are likely to switch
to a similar type when they decide to switch to
other methods. Similarly, users of non-hormonal
methods such as condoms and rhythm are also likely
to switch between the two but not to other more
effective methods. This might reflect the difference
in preference for specific types of contraceptive
methods. Women who are hesitant to use modern
and effective methods, such as injectables, implants,
and pills, might have a dislike for methods that need
to be inserted/taken into their body. Strauss et al.17

summarised the literature on women’s contraceptive
preference, but little has been studied so far about
how women’s preferences affect their switching
behaviours after the discontinuation of a method.
Our paper reveals this important finding: women’s
contraception preferences predict the type of contra-
ceptive methods chosen after the discontinuation.

Our paper also contributes to the existing litera-
ture by evaluating the predictors of discontinu-
ation by method. One of the highlights of our
study is that we find a differential effect of distance
to health facility, on contraceptive discontinuation.
The further the distance is to the health facility, the
more likely that a respondent discontinues mod-
ern methods such as injectables. On the other
hand, the further the distance to a health facility,
the lower the odds of discontinuation of non-hor-
monal methods such as condoms and rhythm
methods, that do not require a visit to a health
facility or can be procured easily from a drug
store or pharmacy. This result implies that, when
physical access to some contraceptives is not
easy, there is a greater likelihood of reliance on
methods that do not require a clinic visit. While
past studies such as Shiferaw et al.18 emphasised
the importance of distance to health facility as
the determinant of contraceptive adoption, our
study sheds light on a new aspect – (dis)continu-
ation of contraceptive use. We also find that the
effect of distance on discontinuation varies,
depending on the type of method.

In addition, our paper evaluates the predictors of
discontinuation according to reasons for discontinu-
ation. While side effects are the most common
reason, we failed to find predictors for discontinu-
ation for this reason other than the method type;
users of implants and injectables are more likely
to discontinue due to side effects than users of
other methods. Future study should explore predic-
tors of discontinuation due to side effects, which
might be made possible if more detailed data are
available such as past experiences of side effects.

To avoid unnecessary discontinuation due to side
effects, which can expose women to the risk of unin-
tended pregnancies, future studies also need to
consider minimising discontinuation for this
reason, for example, by advancing technology to
reduce the side effects. Another way is to create
improved understanding among potential users
about the potential side effects of each method so
they can make choices that are informed and suit-
able for their needs. There is evidence to show
that there is little or no counselling on the manage-
ment of side effects in Tanzania19 and the need for
improved counselling has been emphasised.
Finally, we need to advance the study on associ-
ations between various women’s characteristics,
including social, physiological, and behavioural fac-
tors, with the likelihood of experiencing side effects.

Through this analysis, we also find that if
women are better informed about alternative
methods, they are more likely to discontinue and
switch to a more effective method of their prefer-
ence. The timing with which women acquire infor-
mation might also be critical; providing sufficient
information prior to initiation of any contraceptive
use may be the most effective way to avoid
unnecessary discontinuation.

Limitations
There are three main limitations to this study. First,
due to the limited information available in the sur-
vey, we could not conduct a further in-depth analy-
sis of the determinants of discontinuation. For
example, discontinuation due to side effects is
not associated with any sociodemographic charac-
teristics of women. Therefore, it remains unclear
why some women experience side effects using a
method while others do not. Biomarkers could per-
haps disentangle this issue, but such data were not
collected in our survey. Second, the contraceptive
calendar is subject to recall bias.20 Third, because
the data do not come from a nationally
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representative sample, our findings cannot be gen-
eralised to all of urban Tanzania or nationally.

Conclusions
This study provides an in-depth assessment of con-
traceptive discontinuation among women in
Arusha. We find a high rate of discontinuation
(44.6%), and most users who discontinue a contra-
ceptive method do not switch to another method
or become pregnant within the subsequent three
months. Thus, many women are exposed to high
risk of unintended pregnancy, as well as related
risks, including unsafe terminations, especially
given the legal restrictions on access to abortion
in Tanzania. Further research is needed to identify
and implement interventions that minimise

unnecessary discontinuation and facilitate prompt
recourse to an alternative method when discon-
tinuation occurs.
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Résumé
En Afrique, le taux élevé d’interruption d’utilisation
de contraceptif menace les objectifs d’une limit-
ation ou d’un espacement sain des naissances. Cet
article se demande dans quelle mesure le pro-
gramme de contraception répond aux besoins des
femmes et des couples dans la région d’Arusha,
République-Unie de Tanzanie, en étudiant l’inter-
ruption de l’utilisation de contraceptif. Nous avons
mesuré le taux d’interruption global et propre à
chaque méthode, les raisons l’expliquant, le com-
portement/les résultats reproductifs après l’inter-
ruption du contraceptif, puis nous avons examiné
les déterminants de l’interruption de contraceptif.
Nous avons utilisé des données d’une enquête
auprès des ménages menée à Arusha de janvier à
mai 2018. Les informations sur l’utilisation de con-
traceptif pendant les 31 mois précédant l’enquête
étaient enregistrées dans un calendrier mensuel. À
l’aide de la méthode du tableau d’expérience de
vie à sorties simples ou multiples, nous avons cal-
culé les taux d’interruption de contraceptif globaux
et propres à chaque méthode. Le taux global d’in-
terruption de l’utilisation de contraceptif sur 12
mois était de 44,6%. L’interruption était la plus
faible pour les implants (12,3%) et la plus élevée
pour les préservatifs masculins (60,1%), la raison
invoquée la plus fréquente étant les effets secon-
daires (11,7%). 59,8% des femmes qui avaient inter-
rompu leur contraception ne passaient pas à une
autre méthode dans les trois mois suivant l’inter-
ruption et 20,9% sont tombées enceintes. Une
plus longue distance jusqu’au centre de santé est
associée à un taux supérieur d’interruption des
méthodes hormonales comme les contraceptifs
injectables, mais à un taux plus faible d’interruption
des méthodes non hormonales comme les préserva-
tifs. L’interruption due aux effets secondaires n’est
pas expliquée par les caractéristiques personnelles
de la plupart des femmes autres que la méthode
qu’elles utilisaient. L’interruption de la contracep-
tion est élevée parmi les femmes à Arusha. Des pro-
grammes de contraception efficaces, spécialement
de meilleurs conseils, doivent répondre aux motifs
de l’interruption de l’utilisation de contraceptifs.

Resumen
En África, la alta tasa de abandono de anticoncep-
tivos está frustrando los objetivos de espacia-
miento de nacimientos saludable o limitando la
maternidad. Este artículo investiga cuán bien el
programa de anticoncepción atiende las necesi-
dades de las mujeres y parejas en la región de
Arusha, en Tanzania, al estudiar la continuación
del uso de anticonceptivos. Medimos la tasa de
abandono general y con relación a métodos espe-
cíficos, las razones de abandono y los comporta-
mientos/resultados reproductivos post abandono,
y examinamos los determinantes del abandono
de anticonceptivos. Utilizamos los datos de una
encuesta domiciliaria realizada en Arusha entre
enero y mayo de 2018. La información sobre el
uso de anticonceptivos durante los 31 meses
antes de la encuesta fue anotada en un calendario
mensual. Utilizando el enfoque de tabla de vida de
decremento único y de decrementos múltiples, cal-
culamos el abandono de métodos anticonceptivos
en general y el abandono por causas específicas. Se
utilizó regresión logística para evaluar los determi-
nantes del abandono. El abandono general de uso
de anticonceptivos durante 12 meses fue de 44.6%.
La tasa de abandono más baja fue la de implantes
(12.3%); la más alta, la de condones masculinos
(60.1%); la razón más común fue por efectos secun-
darios (11.7%). El 59.8% de las mujeres que aban-
donaron los métodos no eligieron otro método
durante los tres meses posteriores al abandono, y
el 20.9% de las mujeres quedaron embarazadas.
Mayor distancia a la unidad de salud se asocia
con mayor abandono de métodos hormonales
tales como inyectables, pero con menor abandono
de métodos no hormonales tales como condones.
El abandono debido a efectos secundarios no es
explicado por la mayoría de las características gen-
erales de las mujeres, aparte del método que
usaron. La tasa de abandono de anticonceptivos
es alta entre las mujeres de Arusha. Es imperativo
que los programas de anticoncepción eficaz, en
particular mejor consejería, aborden las razones
para abandonar el uso de anticonceptivos.
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