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Abstract 

Background:  Antibiotic resistance is a global health threat driven partly by self-medication with antibiotics (SMA). 
This study aims to assess the prevalence and predictors of SMA in selected rural and urban communities of the 
Dodoma region, Central Tanzania.

Methods:  This cross-sectional study was conducted in Chemba District Council (rural) and Dodoma City Council 
(urban) from August to November 2019 using multistage stratified random sampling. Data were collected through 
face-to-face interviews using structured questionnaires.

Results:  A total of 430 respondents were interviewed in Chemba District Council (rural) (161/430) and Dodoma City 
Council (urban) (269/430). The prevalence of SMA was 23.6% (38/161) among rural respondents and 23.4% (63/269) 
among urban respondents. The median amount of SMA in both settings was 2, while the maximum amounts 
were 4 and 5, respectively. SMA among rural and urban participants was associated mostly with perceived cough 
(76.3%/82%), body pain (71.1%/41.5%) and fever (63.2%/39.7%), and amoxicillin was the most commonly used 
antibiotic in both settings (47.3%/41%). Rural participants who reported a shorter perceived distance to a health care 
facility than to a drug outlet were 58.9% less likely to practise SMA (adjusted OR: 0.421; 95% CI: 0.388, 0.458; p < 0.001), 
whereas SMA decreased by 16.3% among urban participants who reported a shorter perceived distance to a health 
care facility than to a drug outlet (adjusted OR: 0.837; 95% CI: 0.755, 0.929; p < 0.001). SMA was 17.3% lower among 
farmers than among nonfarmers in the urban area (adjusted OR: 0.827; 95% CI: 0.716, 0.955; p = 0.01), while farming 
had no effect in the rural area.

Conclusions:  The prevalence of SMA is similar among participants in rural and urban districts. In both localities, 
a shorter perceived distance to a drug outlet is an independent risk factor for SMA, while having health insurance 
reduces the risk. Equally weighted interventions to reduce SMA are required in rural and urban communities.
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Introduction
The World Health Organization (WHO) defines self-
medication as the “use of drugs to treat self-diagnosed 
disorders or symptoms, or the intermittent use of pre-
scribed drugs for chronic recurrent diseases or symptoms 
without consulting a prescriber” [1]. Such practices are 
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widely reported in both high- and low-income countries 
[2]. Self-medication with antibiotics (SMA) is reported 
to be an important driver of the misuse and overuse of 
antibiotics and contributes greatly to adverse drug reac-
tions, drug interactions, prolonged morbidities, and the 
emergence and subsequent spread of antibiotic resistance 
[3]. Unguided beliefs about the efficacy of antibiotics 
for every kind of illness have largely accelerated antibi-
otic-seeking behaviours; other drivers include irrational 
dispensing practices in community drug outlets, poor 
enforcement of laws on the sale and use of antibiotics and 
unregulated prescribing in health care facilities [4].

The consumption of antibiotics for human health is 
higher in low-income countries than in high-income 
countries, where antibiotics are used mainly in agricul-
ture [5, 6]. In low-income countries, antibiotics for self-
medication can easily be purchased from poorly regulated 
and widely distributed community drugstores [7]. Poor 
public health systems and policies, the unregulated sale 
of antibiotics, high prevalence of infectious diseases, lim-
ited access to appropriate antibiotics, and poor diagnos-
tic tools are among the factors behind excessive antibiotic 
use and antibiotic resistance in low-income countries [8].

Self-medication with antibiotics bought from commu-
nity drugstores without a valid prescription is a common 
practice in low-income countries [9]. In these circum-
stances, antibiotics are dispensed with incorrect dosages, 
durations and routes of administration for conditions that 
do not require them [10]. A review of the determinants of 
community antibiotic use among outpatients identified 
age, level of education and employment status as factors 
that influence antibiotic consumption [11]. In Tanzania, 
studies have reported household distance from a commu-
nity drug outlet and a health care facility, cost of services 
at health care facilities, average household income and 
emergency illnesses as factors influencing SMA [3, 12].

Rural and urban settings have distinct socioeconomic 
and demographic characteristics and may show mark-
edly different predictors of SMA. The identification of 
such predictors is important in tailoring interventions for 
the two settings. In this study, we report the prevalence 
and predictors of SMA in rural and urban settings in the 
Dodoma region of Central Tanzania.

Methods
Study design and settings
This community-based analytical cross-sectional study 
was conducted in a rural and an urban district in the 
Dodoma region, Central Tanzania, from August to 
November 2019. In this context, a rural district has a 
population density of fewer than 45 people per square 
kilometre; a lack of modern infrastructure, such as roads 
and railways; and a low density of shops, reflective of 

low household income. An urban district has a popu-
lation density of 45 or more people per square kilome-
tre together; modern infrastructure, such as roads and 
railways; and a high density of shops, reflective of high 
household income.

The Dodoma region is divided into 7 districts [13], 
which in this study were divided into rural (Chemba, 
Bahi, Mpwapwa, and Chamwino Districts) and urban 
(Dodoma City Council, Kondoa and Kongwa) categories. 
One representative district from each category was then 
randomly selected. Dodoma City Council and Chemba 
District Council represented the urban and rural settings, 
respectively. Dodoma City Council (urban) is located 
between 06°10′32″S and 35°44′19″E and has a population 
of approximately 460,000, and Chemba District Council 
(rural) is located between 05°14′34″S and 35°53′24″E and 
has a population of approximately 250,000 [14]. Dodoma 
City Council covers approximately 2769 square kilome-
tres and has 4 hospitals, 13 health centres, 48 dispensaries, 
364 accredited drug dispensing outlets (ADDOs), and 62 
pharmacist-operated pharmacies [13]. Chemba District 
Council covers a total of 7653 square kilometres and has 4 
health centres, 35 dispensaries and 87 ADDOs [13].

The average household size is 4.6 persons in Chemba 
District Council (rural) and 4.2 persons in Dodoma City 
Council (urban); over 70% of those residing in Chemba 
District Council are employed in agriculture, while only 
57% of those in Dodoma City Council practise agricul-
ture [13]. Moreover, 93% of the rural residents live in pri-
vately owned houses compared to only 50% of those in 
the urban district, and 71% of the urban residents have 
access to piped water compared to only 15% of those in 
the rural district [13]. The distribution of electricity is 
such that 32% of the households in Dodoma City Council 
are electrified compared to only 3.8% of the households 
in Chemba District Council [13].

Study population, inclusion and exclusion criteria
The sampling frame of this study was households in both 
the rural and urban districts. All adults who were present 
during the interview and who reported that they were 
permanent occupants of the household were deemed fit 
to participate.

Sample size calculation
The sample size calculation was based on the unknown 
prevalence (P) of 50% with a 95% confidence level and 
was calculated using the survey formula described by 
Kothari [15]. The degree of precision was 5%, with a 
design effect of 1. The response rate was 90%. There was 
no population correction factor since the total popula-
tion in the sampling frame was well above 5000. The final 
sample size was 427.
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Sampling technique
The sampling technique employed was multistage stratified 
random sampling involving a rural and an urban district as 
representative strata. Rural (Chemba, Bahi, Mpwapwa, and 
Chamwino) and urban (Dodoma City Council, Kondoa and 
Kongwa) district names were each written on a piece of 
paper and placed in the corresponding rural or urban bas-
ket. Chemba District Council was randomly drawn from 
the rural strata and Dodoma City Council from the urban 
strata. In the second stage, probability proportionate to size 
sampling was used to decide the total number of households 
to be included in the study between the two districts. In 
2016, there were 93,339 households in Dodoma City Coun-
cil and approximately 47,100 households in Chemba Dis-
trict Council [13]. Proportionately, we needed twice as many 
households in Dodoma City Council as in Chemba District 
Council; thus, we visited 269 households in Dodoma City 
Council and 161 in Chemba District Council.

Households were selected according to the ICF Inter-
national DHS Toolkit [16]. The full list of all occupied 
households was obtained from the Council offices, and 
households were selected using systematic selection: a 
random starting point was selected, and a die with the 
first four faces representing the four cardinal directions 
(1 = east, 2 = west, 3 = north and 4 = south) was tossed 
to determine the direction. In the selected direction, 10 
households were selected, after which the die was tossed 
again to determine the next direction. From each house-
hold, an adult aged 18  years or more was randomly 
selected for the interview. When more than one able-bod-
ied adult was present in the household, priority was given 
to the head of the household or any other person acting in 
a similar capacity at the moment, regardless of sex.

Data collection
Data were collected using an Open Data Kit (ODK) digi-
tal questionnaire (Additional file  1). The questionnaire 
was adopted from a similar study [17] and modified to 
incorporate the antibiotics commonly used for self-med-
ication and the perceived disease conditions that prompt 
SMA as well as rural and urban variables. The modified 
English questionnaire was translated into Swahili (Addi-
tional file 2) for easy comprehension among respondents 
and data collectors, and its suitability was tested in a pilot 
study before it was adopted for use in this study.

The questionnaire had both closed-ended and open-
ended questions that inquired about the sociodemographic 
information of the respondents (age, sex, education, dis-
trict of residence and occupation), their history of SMA 
in the previous year, conditions prompting SMA, sources 
of antibiotics, awareness of antibiotic resistance, perceived 
household distance from health care facilities (hospital/
health centre/dispensary) and community drug outlets 

and types of antibiotics used. For the purposes of the study, 
participants who had used antibiotics to treat self-diag-
nosed disorders or symptoms or used leftover prescribed 
antibiotics without consulting a prescriber in the previous 
12 months were considered to have practised SMA.

Data collectors were recruited and oriented to the digi-
tal data collection questionnaires using supplied Android 
smartphones. A detailed description of the Swahili trans-
lated consent form was given to all potential partici-
pants. The consenting participant in each household was 
recruited and interviewed for up to 15 min; antibiotics that 
are commonly available in the Dodoma region were shown 
to the respondents to guide them in remembering the 
antibiotics they had used or bought in the previous year.

Data analysis
The collected data were downloaded from KoBo Collect 
software in Excel format, cleaned and then exported to 
R statistical software version 3.4.4 [15] for analysis. SMA 
was used as an outcome variable, and univariate and mul-
tivariate analyses were performed using various predictor 
variables. Univariate analysis involved the calculation of 
measures of central tendency, and multivariate analyses 
were performed to determine the independent effect of 
predictor variables on the probability of SMA across the 
rural and urban participants.

A descriptive analysis of the demographic informa-
tion and various predictors is presented in tabular for-
mat, while the frequency of complaints leading to SMA 
is presented graphically. Finally, regression models to 
determine the odds of SMA with various predictors are 
presented for both crude odds ratios (univariate analyses) 
and adjusted odds ratios (multivariate analyses).

Results
Sociodemographic characteristics and prevalence of SMA 
among participants in Chemba District Council (rural) 
and Dodoma City Council (urban)
A total of 430 participants, one from each randomly 
selected household, were interviewed; of these, 62.6% 
(269/430) were from Dodoma City Council. The over-
all response rate was lower for participants in Chemba 
District Council (90.4%; 161/178) than for participants 
in Dodoma City Council (91.8%; 269/293). The majority 
(> 65%) of the participants in both the rural and urban 
localities were female. With regard to age distribution, 
the median age of the participants in the rural district 
was 36 (SD = 13.7), which was lower than the median 
age of 40 (SD = 12.8) among the participants in the urban 
district. The majority of the respondents in both the rural 
(76.4%; 123/161) and urban (82.2%; 221/269) districts 
had a primary school education; regarding marital sta-
tus, 82.6% (133/161) and 87.4% (235/269) in the rural and 
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urban localities, respectively, were single. The majority of 
the participants in the rural setting were farmers (74.5%; 
120/161), which was slightly higher than the percentage 
in the urban setting, where 68.8% (185/269) reported that 
farming was their main economic activity. Additionally, 
approximately one-third of the participants in the urban 
district were small business owners (33.8%; 91/269), 
which was higher than the percentage in the rural district 
(13%; 21/161). The proportion of participants with health 
insurance was higher in rural district (22.4%; 36/161) 
than in the urban district (11.2%; 30/269).

Regarding the perceived distance from the house-
hold to a health care facility (hospital/health centre/
dispensary) or a community drug outlet, the majority 
(76.4%; 123/161) of the participants in the rural setting 
perceived that they lived closer to a health care facil-
ity than a community drug outlet. Among the partici-
pants in the urban district, 57.2% (154/269) reported 
a shorter perceived distance from their household to 
a health care facility. The proportion of participants 
reporting awareness of the concept of antibiotic resist-
ance and the associated complications was higher in 
the rural district (38.5%; 62/161) than in the urban dis-
trict (26.4%; 71/269) (Table 1).

Generally, 23.5% (101/430) of the participants in both 
the rural and urban districts reported having practised 
SMA within the previous year, with 23.6% (38/161) in 
the rural district and 23.4% (63/269) in the urban district. 
The median frequency of SMA among both the rural and 
urban participants was 2 times.

Complaints leading to SMA and antibiotics frequently used
Cough complaints accounted for the majority of SMA 
practices among both the rural and urban participants 
(76.3% and 82%, respectively). Other commonly reported 
complaints prompting SMA were, ordered by proportion, 
body pain (71.1%), fever (63.2%), flu (44.7%) and diarrhoea 
(31.3%) in the rural district, whereas diarrhoea (48.2%), 
flu (47.1%), body pain (41.5%) and fever (39.7%) were 
the complaints that prompted SMA in the urban district 
(Fig. 1/Appendix 1).

Generally, a larger number of antibiotic varieties was 
used by the urban participants (13 antibiotics) than by 
their rural counterparts (9 antibiotics) (Fig.  2/Appendix 
2). The most commonly used antibiotic for self-medica-
tion among both the rural (47.3%) and urban (40.9%) par-
ticipants was amoxicillin. Other antibiotics commonly 
consumed through self-medication in the two settings 
(rural vs. urban) were ampicillin + cloxacillin fixed drug 
combination (14.6% vs. 16.2%), doxycycline (12.1% vs. 
4.8%) metronidazole (9.6% vs. 17.2%) and cotrimoxazole 
(9.6% vs. 6.1%) (Fig. 2/Appendix 2).

Predictors of SMA in the rural and urban settings
Univariate logistic regression model
In the univariate model (Table 2), there was a comparable 
increase in the odds of SMA among participants with sin-
gle marital status in both settings; compared to those in 
the married category, single participants were 1.27 times 
(crude OR: 1.273; 95% CI: 1.030, 1.567; p = 0.0237) and 1.26 
times (crude OR: 1.262; 95% CI: 1.051, 1.517; p = 0.013) 
more likely to practise SMA in the rural and urban districts, 
respectively. Compared to the nonfarming participants in 
this study, the odds of SMA decreased by 23.3% (crude OR: 
0.767; 95% CI: 0.691, 0.852; p < 0.001) among farmers in the 
urban setting, while the likelihood of SMA among farm-
ers in the rural setting was 0.022 times (crude OR: 1.022; 
95% CI: 0.879, 1.190; p = 0.775) higher; however, the latter 
observation was not statistically significant. Although the 
results were not statistically significant, the odds of SMA 
were 5.2% (crude OR: 0.948; 95% CI: 0.809, 1.110; p = 0.508) 
and 0.1% (crude OR: 0.999; 95% CI: 0.850, 1.174; p = 0.991) 
lower for participants with any form of health insurance 
than for participants lacking health insurance in the rural 
and urban settings, respectively.

With regard to the perceived distance to a community 
drug outlet or a health care facility, the participants per-
ceiving a shorter distance to a health care facility had a 
57.8% lower likelihood of SMA in the rural setting (crude 
OR: 0.422; 95% CI: 0.390, 0.457; p < 0.001) and a 21.7% 
lower likelihood in the urban setting (crude OR: 0.783; 
95% CI: 0.710, 0.864; p < 0.001) compared to those per-
ceiving a shorter distance to a community drug outlet.

Multivariate logistic regression model
The participants who reported living closer to a health 
care facility than a drug outlet had 57.9% (adjusted OR: 
0.421; 95% CI: 0.388, 0.458; p < 0.001) and 16.3% (adjusted 
OR: 0.837; 95% CI: 0.755, 0.929; p < 0.001) lower odds 
of SMA than those who reported living closer to a drug 
outlet in the rural and urban districts, respectively. Com-
pared to other occupations in this study, the odds of 
SMA among the farming participants decreased by 17.3% 
(adjusted OR: 0.827; 95% CI: 0.716, 0.955; p = 0.01) and 
8.4% (adjusted OR: 0.916; 95% CI: 0.813.1.030; p = 0.146) 
in the urban and rural districts, respectively (Table 2).

Discussion
The main objective of this study was to establish the 
prevalence and predictors of SMA in rural and urban 
communities of the Dodoma region, Tanzania. We 
report a comparable prevalence of SMA across the 
rural and urban districts and decreased odds of SMA 
among farmers compared to participants in other 
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occupations, those with health insurance compared to 
the uninsured, and those living closer to a health care 
facility compared to those living closer to a drug outlet.

The overall prevalence of SMA among the rural and 
urban respondents in this study was similar. This obser-
vation is incongruent with the results reported by stud-
ies in India, where higher SMA was found among urban 
respondents than among their rural counterparts [9]. In 
another study, more SMA was found among respondents 
in rural than in urban localities [18]. Our study, there-
fore, reveals the need to focus equally on strategies to 
reduce SMA practices in both rural and urban settings.

Furthermore, the most commonly used antibiotic for 
self-medication in the two districts (rural vs. urban) was 
amoxicillin (47.3% vs. 40.9%), and others were ampicil-
lin + cloxacillin fixed drug combination (14.6% vs. 16.2%), 
metronidazole (9.6% vs. 17.2%), doxycycline (12.1% vs. 
4.8%) and cotrimoxazole (9.6% vs. 6.1%). This finding is 
congruent with the findings of studies in Asmara Eritrea, 
Northern Tanzania, Northeastern Ethiopia and Peru, 
where amoxicillin was one of the most common antibi-
otics used for self-medication [3, 9, 19, 20]. Amoxicillin, 
metronidazole, doxycycline and cotrimoxazole are clas-
sified in the “Access, Watch and Reserve—AWaRe” access 

Table 1  Sociodemographic characteristics and prevalence of SMA among participants in the rural and urban settings (N = 430)

Variables Rural (n = 161) Urban (n = 269)

n (%) Prevalence of SMA n (%): 38 
(23.6)

N (%) Prevalence of 
SMA n (%): 63 
(23.4)

Sex

Female 119 (73.9) 30 (78.9) 183 (68) 43 (68.3)

Male 42 (23.1) 8 (21.1) 86 (32) 20 (31.7)

Age (years)

Mean 38.9 – 43.2 –

Median 36 – 40 –

sd 13.7 – 12.8 –

Education

None 11 (6.8) 1 (2.6) 7 (2.6) 2 (3.2)

Primary school 123 (76.4) 30 (78.9) 221 (82.2) 43 (68.3)

Secondary +  27 (16.8) 7 (18.4) 41 (15.2) 18 (28.6)

Marital status

Single 133 (82.6) 27 (71.1) 235 (87.4) 52 (82.5)

Married 18 (11.2) 8 (21.1) 22 (8.2) 10 (15.9)

Widowed 10 (6.2) 3 (7.8) 12 (4.5) 1 (1.6)

Occupation

Farmer 120 (74.5) 29 (79.3) 185 (68.8) 28 (44.4)

Livestock and farming 20 (12.4) 1 (2.6) 24 (8.9) 7 (11.1)

Small business 21 (13) 5 (13.2) 91 (33.8) 32 (50.8)

Employed 21 (13) 6 (15.8) 16 (5.9) 7 (11.1)

Subscription to health insurance

Yes 36 (22.4) 7 (18.4) 30 (11.2) 7 (11.1)

No 125 (77.6) 31 (81.6) 239 (88.8) 56 (88.9)

Perceived proximity to drug outlet and health facility

Drug outlet 38 (23.6) 34 (89.5) 115 (42.8) 43 (68.3)

Health centre 123 (76.4) 4 (10.5) 154 (57.2) 20 (31.7)

Awareness on antibiotic resistance

Yes 62 (38.5) 14 (36.8) 71 (26.4) 17 (27)

No 99 (61.5) 24 (63.2) 198 (73.6) 46 (73)

Frequency of SMA

None 1 (0.62%) - 1 (0.37%) -

1–2 147 (91.3%) - 238 (88.48%) -

3–4 13 (8.07) - 30 (11.15%) -
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group in the Tanzanian Standard Treatment Guideline 
(STG) [21] and thus are stocked at almost all health care 
levels, including community drug outlets, hence increas-
ing the risk of their misuse and overuse.

Participants from both the rural and urban localities who 
reported a longer perceived distance from their household 
to a community drug outlet and a shorter perceived dis-
tance to a health care facility (dispensary/health centre/
hospital) were less likely to practise SMA. This finding is 
comparable to another study in Northern Tanzania, where 

high SMA practices were reported among people living 
near community drug outlets [3]. In other words, partici-
pants living closer to a community drug outlet were more 
at risk of practising SMA, partly because antibiotics for 
self-medication can easily be accessed and purchased from 
these poorly regulated community drug outlets [3]. Initia-
tives to contain irresponsible dispensing across commu-
nity drugstores as well as antibiotic stewardship campaigns 
involving health care providers, community drug dispens-
ers and the community at large are therefore imperative.

Table 2  Predictors of self-medication with antibiotics in the rural and urban settings

cOR  crude odds ratio

aOR  adjusted odds ratio

Variables Rural Urban

Univariate model Multivariate model Univariate model Multivariate model

cOR 95% CI p value aOR 95% CI p value cOR 95% CI p value aOR 95% CI p value

Sex

Female Ref Ref Ref Ref

Male 0.94 0.81, 1.09 0.422 1.027 1.913, 3.33 0.556 0.998 0.895, 1.112 0.965 0.960 0.856, 1.077 0.492

Age 0.997 0.992, 1.00 0.2 0.999 0.995, 1.003 0.697 0.994 0.990, 0.998 0.198 0.997 0.992, 1.002 0.222

Education

None Ref Ref Ref Ref

Primary 1.165 0.896, 1.516 0.256 1.057 0.904, 1.236 0.485 0.912 0.667, 1.248 0.569 0.830 0.611, 1.126 0.231

Secondary or higher 1.183 0.877, 1.596 0.272 1.0105 0.831 0.916 1.166 0.835, 1.628 0.369 0.918 0.648, 1.300 0.630

Marital status

Married Ref Ref Ref Ref

Single 1.273 1.036, 1.567 0.0239 1.041 0.893, 1.21 0.605 1.262 1.051, 1.517 0.013 0.975 0.797, 1.192 0.805

Widowed 1.102 0.840, 1.445 0.4838 1.129 0.963, 1.324 0.136 0.871 0.682, 1.111 0.267 0.957 0.748, 1.222 0.723

Occupation

Farming

No Ref Ref Ref Ref

Yes 1.022 0.879, 1.190 0.775 0.916 0.813, 1.030 0.146 0.767 0.691, 0.852  < 0.001 0.827 0.716, 0.955 0.010

Farming and livestock

No Ref Ref Ref

Yes 0.809 0.664, 0.985 0.0365 0.957 0.821, 1.114 0.573 1.065 0.891, 1.272 0.488 1.017 0.818, 1.264 0.878

Business

No Ref Ref Ref

Yes 1.002 0.824, 1.219 0.981 0.932 0.827, 1.051 0.253 1.194 0.074, 1.327 0.0001 1.096 0.975, 1.232 0.126

Employed

No Ref Ref Ref

Yes 1.059 0.871, 1.288 0.568 1.06 0.936, 1.2001 0.361 1.241 1.002, 1.536 0.048 1.133 0.873, 1.471 0.348

Subscription to health insurance

No Ref Ref Ref Ref

Yes 0.948 0.809, 1.110 0.508 0.935 0.848, 1.032 0.184 0.999 0.850, 1.174 0.991 0.925 0.766, 1.116 0.416

Perceived distance to a health care centre or drug outlet

Drug outlet Ref Ref Ref Ref

Health facility 0.422 0.390, 0.457  < 0.001 0.421 0.388, 0.458  < 0.001 0.783 0.710, 0.864  < 0.001 0.837 0.755, 0.929  < 0.001

Awareness of antibiotic resistance

No Ref Ref Ref Ref

Yes 0.984 0.859, 1.126 0.811 1.06 0.984, 1.141 0.123 1.007 0.897, 1.130 0.904 0.936 0.832, 1.053 0.270
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The majority of the respondents from both the rural and 
urban settings in this study were farmers, who had the 
lowest odds of SMA compared to participants in other 
occupations (employed, business, and livestock keeping 
and farming). This finding may have resulted from the fact 
that the majority of the farming participants resided in 
low-population-density areas where households are scat-
tered far from each other with a lower number of com-
munity drug outlets and the presence of at least a nearby 
dispensary or health centre, reinforcing the observation 
that a longer distance from a household to a drug outlet 
reduces the risk of SMA [3]. This information is especially 
valuable to policy makers because it reveals the need to 
institute more robust laws and regulations on transactions 
in antibiotics in community drug outlets.

Although the results were not statistically significant, 
participants with health insurance in both the rural and 
urban settings were less likely to practise SMA than those 
who were uninsured; this observation is similar to the 
findings of a study in Kenya [22]. It is equally important for 
campaigns to be held to encourage people to subscribe to 
health insurance schemes, especially in developing coun-
tries such as Tanzania, where infectious diseases are prev-
alent and the majority of people cannot afford to pay cash 
for medical services [23]. Nevertheless, with an increase 
in the population with health insurance, the need for pre-
scribers to adhere to standard treatment guidelines and 
avoid overprescribing antibiotics is inevitable.

Our study provides insight into SMA practices in both 
rural and urban settings for appropriate interventions in 
the fight against antimicrobial resistance (AMR) in two 
socially and economically different communities.

The limitation of this study is that data collection was per-
formed during the day (morning to early evening), leaving 

the possibility of missing household members who might 
have left early in the morning. Additionally, for respondents 
who did not remember the antibiotics they had used, we 
showed them a variety of antibiotics for identification; this is 
a challenge because some medications might have a similar 
appearance yet belong to different therapeutic groups.

Conclusions
In our study, the prevalence of SMA was almost compa-
rable in the rural and urban districts; in both cases, a low 
risk of SMA was seen among farmers compared to non-
farming participants. A higher proportion of participants 
in the rural district reported a shorter perceived distance 
to a health care facility than a community drug outlet 
than those in the urban district. In this study, a shorter 
perceived distance from a household to a community 
drug outlet than to a health care facility increased the 
risk of SMA. There was a low prevalence of SMA among 
participants with health insurance in both the rural and 
urban districts. Tailored community antibiotic steward-
ship campaigns on the dangers of antibiotic resistance as 
well as enforcing existing laws and enacting others to reg-
ulate the conduct of drug dispensers regarding the sale of 
antibiotics in community drug outlets are needed.

This study therefore provides information about the need 
to focus equally on strategies to reduce SMA practices in 
both rural and urban settings and adds to the specific set of 
predictors to focus on in such an effort, thus opening more 
directions from which to address antimicrobial resistance.

Appendix 1
See Fig. 1

Fig. 1  Complaints prompting SMA in the rural district (left) and urban district (right)
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See Fig. 2

Abbreviations
NM-AIST: Nelson Mandela African Institution of Science and Technology; 
UDOM: The University of Dodoma; WHO: World Health Organization; SMA: 
Self-medication with antibiotics; AMR: Antimicrobial resistance; ODK: Open 
Data Kit.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13756-​022-​01124-9.

Additional file 1: Figure 1. Complaints prompting SMA in the rural 
district (left) and urban district (right).

Additional file 2: Figure 2. Antibiotics for SMA in the rural district (left) 
and urban district (right).

Acknowledgements
The authors thank the study participants, data collectors, and district executive 
directors for Dodoma City Council and Chemba District Council.

Author contributions
RJM, GS and EM were all involved in developing the proposal and writing the 
manuscript. EM was responsible for the development of the digitized ques-
tionnaire. RJM and EM performed data cleaning and analysis, and RJM, GS and 
EM interpreted the analysis. RJM and GS were also involved in the training of 
the data collectors and in the overall data collection process. All authors read 
and approved the final manuscript.

Funding
This work was supported by the University of Dodoma and the Antimicrobial 
Resistance Cross-Council Initiative through a grant from the Medical Research 
Council, a Council of UK Research and Innovation, and the National Institute 
for Health Research (MRC/AMR/MR/S004815/1).

Availability of data and materials
The data used in this manuscript are available upon reasonable request from 
the corresponding author.

Declarations

Ethics approval and consent to participate
Ethical clearance was sought from and granted by the Northern Zone Health 

Research Ethics Committee. Authorities in Dodoma were consulted for the 
relevant permissions for the study. The NM-AIST Informed Consent form was 
used to obtain consent from the participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Global Health and Biomedical Sciences, Nelson Mandela 
African Institution of Science and Technology, P.O.Box 447, Arusha, Tanza-
nia. 2 School of Medicine and Dentistry, University of Dodoma, P.O.Box 259, 
Dodoma, Tanzania. 

Received: 29 March 2021   Accepted: 5 June 2022

References
	1.	 WHO. Guidelines for the regulatory assessment of medicinal products for 

use in self-medication. Geneva. 2000. https://​apps.​who.​int/​iris/​bitst​ream/​
handle/​10665/​66154/​WHO_​EDM_​QSM_​00.1_​eng.​pdf?​seque​nce=​1&​isAll​
owed=y. Accessed 2 Apr 2022.

	2.	 Haque M, Rahman NAA, McKimm J, Kibria GM, Azim Majumder MA, 
Haque SZ, et al. Self-medication of antibiotics: investigating practice 
among university students at the Malaysian national defence university. 
Infect Drug Resist. 2019;12:1333–51.

	3.	 Horumpende PG, Said SH, Mazuguni FS, Antony ML, Kumburu HH, Sonda 
TB, et al. Prevalence, determinants and knowledge of antibacterial self-
medication: a cross sectional study in North-eastern Tanzania. PLoS One. 
2018;13: e0206623.

	4.	 Om C, Daily F, Vlieghe E, McLaughlin JC, McLaws M-L. Pervasive antibiotic 
misuse in the Cambodian community: antibiotic-seeking behaviour with 
unrestricted access. Antimicrob Resist Infect Control. 2017;6:30.

Fig. 2  Antibiotics for SMA in the rural district (left) and urban district (right)

https://doi.org/10.1186/s13756-022-01124-9
https://doi.org/10.1186/s13756-022-01124-9
https://apps.who.int/iris/bitstream/handle/10665/66154/WHO_EDM_QSM_00.1_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/66154/WHO_EDM_QSM_00.1_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/66154/WHO_EDM_QSM_00.1_eng.pdf?sequence=1&isAllowed=y


Page 9 of 9Mabilika et al. Antimicrobial Resistance & Infection Control           (2022) 11:86 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	5.	 Friedrich MJ. Antibiotic consumption increasing globally. JAMA. 
2018;319:1973.

	6.	 Woolhouse M, Ward M, van Bunnik B, Farrar J. Antimicrobial resistance 
in humans, livestock and the wider environment. Philos Trans R Soc B. 
2015;370:20140083.

	7.	 WHO. Global action plan on antimicrobial resistance. WHO press. Geneva. 
2015. https://​www.​euro.​who.​int/​en/​health-​topics/​disea​se-​preve​ntion/​
antim​icrob​ial-​resis​tance/​policy/​global-​action-​plan-​2015#:​~:​text=​The%​
20goal%​20of%​20the%​20Glo​bal,to%​20all%​20who%​20need%​20them. 
Accessed 3 Apr 2022.

	8.	 FAO, OIE, WHO. Global framework for development & stewardship to 
combat antimicrobial resistance - draft roadmap. OIE world organization 
for animal health 2017. Available from: https://​cdn.​who.​int/​media/​docs/​
defau​lt-​source/​antim​icrob​ial-​resis​tance/​global-​frame​work-​for-​devel​
opment-​stewa​rdship-​to-​combat-​antim​icrob​ial-​resis​tance-​draft-​roadm​
apc79​92004-​9970-​406e-​b1f2-​515b2​5c477​0b.​pdf?​sfvrsn=​14d88​13c_​1&​
downl​oad=​true. Accessed 3 Apr 2022.

	9.	 Ateshim Y, Bereket B, Major F, Emun Y, Woldai B, Pasha I, et al. Prevalence 
of self-medication with antibiotics and associated factors in the com-
munity of Asmara, Eritrea: a descriptive cross sectional survey. BMC Public 
Health. 2019;19:726.

	10.	 WHO. WHO report on surveillance of antibiotic consumption. Geneva 
2016. https://​www.​who.​int/​publi​catio​ns/i/​item/​who-​report-​on-​surve​illan​
ce-​of-​antib​iotic-​consu​mption. Accessed 3 Apr 2022.

	11.	 Schmiege D, Evers M, Kistemann T, Falkenberg T. What drives antibiotic 
use in the community? A systematic review of determinants in the 
human outpatient sector. Int J Hyg Environ Health. 2020;226: 113497.

	12.	 Simon B, Kazaura M. Prevalence and factors associated with parents self-
medicating under-fives with antibiotics in bagamoyo district council, Tan-
zania: a cross-sectional study. Patient Prefer Adherence. 2020;14:1445–53.

	13.	 NBS. The United Republic of Tanzania Dodoma Region Basic Demo-
graphic and Socio-Economic Profile 2012 Population and Housing 
Census. Dodoma. 2016. www.​nbs.​go.​tz. Accessed 11 Apr 2022.

	14.	 NBS. Tanzania in figures. p. 10–57. 2021. https://​www.​nbs.​go.​tz/​index.​
php/​en/​tanza​nia-​in-​figur​es/​641-​tanza​nia-​in-​figur​es-​2020. Accessed 3 Apr 
2022.

	15.	 Kothari CR. Research methodology: methods and techniques. New Delhi: 
New Age International Publishers; 2004.

	16.	 ICF International. Demographic and health survey sampling and house-
hold listing manual. Calverton, Maryland, U.S.A. 2012. https://​dhspr​ogram.​
com/​pubs/​pdf/​DHSM4/​DHS6_​Sampl​ing_​Manual_​Sept2​012_​DHSM4.​pdf. 
Accessed 11 Mar 2021.

	17.	 Kandelaki K, Lundborg CS, Marrone G. Antibiotic use and resistance: a 
cross-sectional study exploring knowledge and attitudes among school 
and institution personnel in Tbilisi, Republic of Georgia. BMC Res Notes. 
2015;8:495.

	18.	 Kalyani V, Bisht M, Thapliyal S, Rohilla KK. Comparison of practice and 
attitude of self-treatment in rural and urban population in Uttara-
khand, India: a comparative study. Natl J Physiol Pharm Pharmacol. 
2020;10:1052–9.

	19.	 Núñez M, Tresierra M, Gil-Olivares F. Antibiotic self-medication in univer-
sity students from Trujillo. Peru Med Univ. 2017;18(73):205–9.

	20.	 Gelayee DA. Self-medication pattern among social science university 
students in Northwest Ethiopia. J Pharm (Cairo). 2017;2017:8680714.

	21.	 Ministry of Health and Social Welfare-Tanzania. Standard treatment 
guidelines and national essential medicines list 2017. https://​www.​
idsih​ealth.​org/​blog/​new-​treat​ment-​guide​lines-​launc​hed-​in-​tanza​nia/. 
Accessed 3 Apr 2022.

	22.	 Ngigi CK. Self medication with antibiotics prior to seeking treatment 
among adult patients attending outpatient department at Gatundu sub-
county hospital. Kiambu County, Kenya: Kenyatta University; 2013.

	23.	 WHO. Diseases of poverty and the 10/90 Gap. Geneva. 2004. https://​
www.​who.​int/​intel​lectu​alpro​perty/​submi​ssions/​Inter​natio​nalPo​licyN​
etwork.​pdf. Accessed 3 Apr 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.euro.who.int/en/health-topics/disease-prevention/antimicrobial-resistance/policy/global-action-plan-2015#:~:text=The%20goal%20of%20the%20Global,to%20all%20who%20need%20them
https://www.euro.who.int/en/health-topics/disease-prevention/antimicrobial-resistance/policy/global-action-plan-2015#:~:text=The%20goal%20of%20the%20Global,to%20all%20who%20need%20them
https://www.euro.who.int/en/health-topics/disease-prevention/antimicrobial-resistance/policy/global-action-plan-2015#:~:text=The%20goal%20of%20the%20Global,to%20all%20who%20need%20them
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/global-framework-for-development-stewardship-to-combat-antimicrobial-resistance-draft-roadmapc7992004-9970-406e-b1f2-515b25c4770b.pdf?sfvrsn=14d8813c_1&download=true
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/global-framework-for-development-stewardship-to-combat-antimicrobial-resistance-draft-roadmapc7992004-9970-406e-b1f2-515b25c4770b.pdf?sfvrsn=14d8813c_1&download=true
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/global-framework-for-development-stewardship-to-combat-antimicrobial-resistance-draft-roadmapc7992004-9970-406e-b1f2-515b25c4770b.pdf?sfvrsn=14d8813c_1&download=true
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/global-framework-for-development-stewardship-to-combat-antimicrobial-resistance-draft-roadmapc7992004-9970-406e-b1f2-515b25c4770b.pdf?sfvrsn=14d8813c_1&download=true
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/global-framework-for-development-stewardship-to-combat-antimicrobial-resistance-draft-roadmapc7992004-9970-406e-b1f2-515b25c4770b.pdf?sfvrsn=14d8813c_1&download=true
https://www.who.int/publications/i/item/who-report-on-surveillance-of-antibiotic-consumption
https://www.who.int/publications/i/item/who-report-on-surveillance-of-antibiotic-consumption
http://www.nbs.go.tz
https://www.nbs.go.tz/index.php/en/tanzania-in-figures/641-tanzania-in-figures-2020
https://www.nbs.go.tz/index.php/en/tanzania-in-figures/641-tanzania-in-figures-2020
https://dhsprogram.com/pubs/pdf/DHSM4/DHS6_Sampling_Manual_Sept2012_DHSM4.pdf
https://dhsprogram.com/pubs/pdf/DHSM4/DHS6_Sampling_Manual_Sept2012_DHSM4.pdf
https://www.idsihealth.org/blog/new-treatment-guidelines-launched-in-tanzania/
https://www.idsihealth.org/blog/new-treatment-guidelines-launched-in-tanzania/
https://www.who.int/intellectualproperty/submissions/InternationalPolicyNetwork.pdf
https://www.who.int/intellectualproperty/submissions/InternationalPolicyNetwork.pdf
https://www.who.int/intellectualproperty/submissions/InternationalPolicyNetwork.pdf

	Prevalence and predictors of self-medication with antibiotics in selected urban and rural districts of the Dodoma region, Central Tanzania: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study design and settings
	Study population, inclusion and exclusion criteria
	Sample size calculation
	Sampling technique
	Data collection
	Data analysis

	Results
	Sociodemographic characteristics and prevalence of SMA among participants in Chemba District Council (rural) and Dodoma City Council (urban)
	Complaints leading to SMA and antibiotics frequently used
	Predictors of SMA in the rural and urban settings
	Univariate logistic regression model

	Multivariate logistic regression model

	Discussion
	Conclusions
	Acknowledgements
	References


