Determinants of Patients’ Choice of Provider in
Accessing Brucellosis Care among Pastoral Communities
Adjacent to Lake Mburo National Park in Kiruhura
District, Uganda
Catherine Kansiime1*, Elizeus Rutebemberwa1, Anthony Mugisha2, Samuel Mugisha3, Benon B. Asiimwe4,
Innocent B. Rwego3,5, Suzanne N. Kiwanuka1
1 Department of Health Policy Planning and Management, Makerere University School of Public Health, College of Health Sciences, Kampala, Uganda, 2 School of
Veterinary Medicine and Animal Resources, Makerere University, Kampala, Uganda, 3 Department of Biological Sciences, College of Natural Sciences, Makerere University,
Kampala, Uganda, 4 Department of Medical Microbiology, College of Health Sciences, Makerere University, Kampala, Uganda, 5 Ecosystem Health Initiative, College of
Veterinary Medicine, University of Minnesota, St. Paul, Minnesota, United States of America

Abstract
Background: Brucellosis is the commonest zoonotic infection worldwide with symptoms similar to other febrile syndromes
such as malaria and typhoid fever. It is often easily misdiagnosed, resulting in underreporting and misdirected treatments.
Understanding of the factors that influence brucellosis care seeking is essential in enhancing its effective management. Our
study sought to determine the factors associated with choice of provider in accessing care for brucellosis among pastoral
communities in Uganda.
Methods: This was a cross-sectional survey involving 245 randomly selected respondents previously diagnosed and treated
for brucellosis, two months before the study. They were enrolled from three sub-counties neighboring Lake Mburo National
Park between December 2012 to April 2013. Data on socio-demographics, availability, accessibility, affordability and
acceptability of health services were collected. A multivariable logistic regression model was fitted to determine association
between independent and outcome variables using odds ratios and 95% confidence intervals with p-value#0.05
considered statistically significant.
Results: Of the 245 respondents, 127(51.8%) sought health care at government facilities and the rest at private.
Respondents who were less likely to choose a government facility were either single (OR: 0.50, CI: 0.26–0.97), had general
weakness (OR: 0.09, CI: 0.01–0.72) or whom family took a decision (OR: 0.52, CI: 0.28–0.97). At multivariable analysis, choice
of government facility was influenced by primary education (aOR: 0.46, CI: 0.22–0.97), having six to ten household members
(aOR:3.71, CI:1.84–7.49), family advice (aOR:0.64, CI: 0.23–0.91), distance $10 kms (aOR:0.44, CI: 0.21–0.92), high costs at
private clinics (aOR:0.01, CI:0.02–0.15) and no diagnosis at government facility (aOR:0.11, CI:0.01–0.97). Females were more
likely to seek health care at government facilities, while those with tertiary education were less likely, after the first provider.
Conclusions: Females and households with six to ten members were more likely to choose government facilities.
Government facilities need to be equipped to attract more patients.
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and 8–46% in animals reported [5] and in Uganda, human
brucellosis has been reported to be prevalent in both rural and
urban areas [6]. In sub-Saharan Africa, brucellosis is often easily
misdiagnosed as other febrile syndromes such as malaria and
typhoid fever, thereby resulting in underreporting and hence
misdirected treatments [7]. Access to health care thus comes into
play to address the health needs of the people. Whereas, there is no

Introduction
Brucellosis is among the most widespread zoonotic infections
causing human suffering and economic losses in livestock [1]. The
disease is considered the commonest zoonotic infection worldwide
[2] with more than 500,000 cases recorded annually [3]. However,
it is often a neglected cause of morbidity in many regions of the
world [4]. In sub-saharan Africa, prevalence of 5-55% in humans
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for, a 15% non-response rate with a design effect of 1.5 was
calculated and yielded an estimated sample size of 291 households.
Ninty seven households were proportionately sampled from each
of the three sub-counties.

universally accepted definition of access to health services [8], in
this study we used the definition of ‘the timely use of services
according to need [9]. However, various barriers to accessing
health services have been highlighted, and they stem from the
demand side and/or the supply side [10,11].
Determining choice of provider is often an interplay of
numerous factors [12]. Some of the factors include; availability,
affordability, physical accessibility or acceptability and adequacy
of services [13]. Family size and parity, educational status and
occupation of the head of the family, age, gender and marital
status [14]. Other barriers are perceived lack of skilled staff in
public facilities, late referrals or non-referrals to more specialized
care, health worker attitude, costs of care and lack of knowledge
about the disease by patients and health workers [15]. Access to
and utilization of health services in Uganda has improved over
both Health Sector Strategic Plan periods [16,17] with improvements in physcial access to health facilities from 49% (2001) to
72% (2004) of the population living within 5 km of a health
facility. In Uganda, previous studies on access to care have focused
on febrile illnesses [18] and fever [19], while similar studies
focused on utilization of health services by the poor [20,21]. To
date, no study has been done in Uganda to determine access to
care and factors that influence choice of provider for brucellosis,
yet understanding of these factors is essential in order to enhance
effective management of the disease. This study therefore aimed at
determining factors associated with choice of provider in accessing
care for patients diagnosed of brucellosis among pastoral
communities adjacent to Lake Mburo National Park (LMNP) in
Uganda.

Conceptual framework
To examine and interprete the findings in our study, we used
the Health Access Livelihood Framework described by Obrist et,
2007 [23] that provides an outline within which we can consider
health service approach and health seeking approaches in relation
to the five dimensions (5As) of access that influence the course of
the health seeking process. These are; availability, accessibility,
affordability, adequacy and acceptability of services and examines
why, when and how individuals and communities seek access to
health care services in light of potential livelihood assets and
actions such as financial, social, human, natural and physical
capital [23].

Data Collection and Management Procedures
Structured interviewer administered questionnaires were used
to collect data on the five dimensions that influence access to
health care: availability, accessibility, affordability, adequacy, and
acceptability and these included questions on; distance to the
health facility, availability of brucellosis drugs, health workers’
attitude, waiting hours, second choice of provider and costs of
care. Individual socio-demographic factors such as age, sex,
religion, occupation, education, household size and marital status
were also collected. Other factors were reasons for choosing a
provider, severity of disease, who decided where to seek care and
family support. The dependent variable was choice of provider
(government facility and private clinics). Three Research Assistants
were trained, all the study instruments were pre-tested before the
study begun, the questionnaire was translated and back translated
from the original English version into the local language
(Runyankole) to ensure consistency and validity. All the questionnaires were checked for completeness during data collection.
Collected data was entered into Epi-data version 3.1 to check for
errors and to ensure accuracy and then exported to STATA
statistical soft ware version 11 for analysis.

Methods
Study area and population
The study was conducted in the pastoralist rangelands (natural
landscapes in the form of grasslands, shrub lands, and woodlands)
of Nyabushozi county of Kiruhura district in three purposively
selected sub-counties of Kanyaryeru, Nyakashashara and Sanga
which are adjacent to Lake Mburo National Park. The study area
has one government Health Centre (HC) IV, and in each subcounty, there is one Health Center I at the village level which acts
as an outpost for outreach services, one Health Centre II and one
Health Centre III which mainly provide outpatient primary health
care. However, none of the Health Centre IIIs has a functional
laboratory to test for brucellosis but all the government facilities
have clinical officers or nurses for health care delivery. There are
also a number of other providers such as private health facilities
which include private for profit clinics, drug shops, dispensaries
and a few traditional healers. The majority of the people in this
area are agro-pastoralists and farmers with a few semi-nomads.

Data analysis
At univariate analysis categorical variables were summarized
into frequencies and percentages. Chi square tests were used for
categorical variables and fisher’s exact test was used for variables
that had cells less than 5. At bivariate analysis, categorical
variables were assessed for the association between the independent variables and choice of provider (categorized into government and private health facility) using Odds Ratios (ORs) and
95% Confidence Intervals (CIs). Variables p#0.2 were taken for
multivariable analysis. We used cut-off of #0.2 because we did not
want to include any unnecessary variables but at the sametime, we
did not want to miss out important variables, however, this is not a
static value. A multivariable logistic regression model analysis was
fitted to determine the association between independent and
outcome variables. Inclusion of variables into the multivariable
analysis was based on factors in bivariate analyses that had p#0.2
or p#0.05 or variables that are known to be potential confounder
from previous studies.We found no confounders. A p-value#0.05
was considered statistically significant. All the above steps were
done during sub-analysis for those who sought care after the first
provider and the outcome of interest at this stage was choice of
second provider (categorized into government and private health
facility). Model validity was assessed using the Hosmer-Lemeshow

Study design and sampling procedure
A cross-sectional study was conducted between December 2012
to April 2013 and 245 households with a member who had been
diagnosed and treated for brucellosis two months prior to the study
and these were enrolled after consenting. A semi-structured
administerd questionnaire was used to obtain information on
access to health care such as barriers and facilitating factors that
influenced their choice of health provider as well as sociodemographic factors. The sample size was based on the formula
for Cross-sectional studies [Z2P(1-P)/D2] [22]. P is prevalence and
d is the level of significance (0.05). Expected prevalence of choice
of provider of brucellosis patients who gave a history of going to a
hospital as the first point of contact was 87.7% [23]. This yielded a
sample size of approximately 169 respondents which was adjusted
PLOS ONE | www.plosone.org

2

August 2014 | Volume 9 | Issue 8 | e105276

Access to Health Care for Brucellosis in Ugandan Pastoralists

Table 1. Socio-demographic factors of respondents.

Variables

Frequencies (245)

Percentages (%)

Male

84

34.3

Female

161

65.7

18–29

86

35.1

30–41

81

33.1

42–53

40

16.3

54–65

26

10.6

.66

12

4.9

Christian

221

90.2

Moslem

24

9.8

Married

168

68.6

Single

48

19.6

Divorced/separated

11

4.5

Widowed (er)

18

7.3

Informal

68

27.8

Primary

121

49.4

Secondary

46

18.8

Tertiary

10

4.08

Sex

Age

Religion

Marital status

Education

Occupation
Farmer

72

29.4

Agro-pastoralist

81

33.1

Trader/business

40

16.3

Others**

52

21.2

Salary

12

4.9

Trading

37

15.1

Farming

73

29.8

Cattle keeping

81

33.1

Others**

42

17.1

87

35.5

Main source of income

Number of household members
1–5
6–10

132

53.9

.10

26

10.6

**Other occupation included: student, teacher, unemployed, security guard and boda boda cyclist. Other source of income include: none, mechanic, bodaboda and
butcher man.
doi:10.1371/journal.pone.0105276.t001

goodness-of-fit test with a p,0.71, which means it was a good
model.

participate in the study. Each participant was interviewed
independently and the collected information was coded for
anonymity and confidentiality was assured during interviewing.

Ethics Statement
Results

The study protocol was approval by Makerere University
School of Public Health Higher Degrees, Research and Ethics
Committee as well as Uganda National Council for Science and
Technology. The study objective was explained to participants in
their local language (Runyankole) and informed written consent
was obtained from each study participant who agreed to

PLOS ONE | www.plosone.org

Socio- demographics and other factors
A total of 245 respondents from three sub-counties (Kanyaryeru, Sanga and Nyakashashara) in Kiruhura district were
recruited into the study. Of these, 127(51.8%) sought health care
at a government facility while 118 (48.2%) at a private health
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Table 2. Association of participants’ socio-demographic characteristics with choice of provider.

Choice of provider, n (%)
Private health facility
118(48.2%)

Government health facility 127
(51.8%)

Unadjusted OR(95%CI)

18–29

46(39)

40(31.5)

1

30–41

37(31.4)

44(34.7)

1.37(0.74–2.51)

0.31

42-53

15(12.7)

25(19.7)

1.92(0.89–4.13)

0.09

54–65

14(11.9)

12(9.5)

0.98(0.41–2.37)

0.97

.66

6(5.1)

6(4.7)

1.15(0.34–3.85)

0.82

Variables

P-value

Age

Marital status
Married

73(61.9)

95(74.8)

1

Single

29(24.6)

19(15)

0.50(0.26–0.97)

0.04*

Divorced/separated

6(5.1)

5(3.9)

0.64(0.19–2.18)

0.48

Widowed

10(8.5)

8(6.3)

0.61(0.23–1.64)

0.33

No formal education

25(21.2)

43(33.9)

1

Primary

66(55.9)

55(43.3)

0.48(0.26–0.89)

0.02*

Secondary

21(17.8)

25(19.7)

0.69(0.32–1.48)

0.34

Tertiary

6(5.1)

4(3.1)

0.39(0.09–1.51)

0.71

1–5

52(44.1)

35(27.6)

1

6–10

54(45.8)

78(61.4)

2.15(1.24–3.72)

0.01*

.11

12(10.1)

14(11.0)

1.73(0.72–4.19

0.22

No

113(96.6)

113(89.0)

1

Yes

5(3.4)

14(11.0)

3.53(1.12–11.05)

Education attained

Number of household members

Symptom (Fatigue)

0.03*

*Statistical significance #0.05.
doi:10.1371/journal.pone.0105276.t002

facility. Majority were between the age of 18 to 41, females were
161(65.7%). About 49.4% had attained primary education. Most
of the respondents were agro-pastoralists and farmers. The main
source of income was cattle keeping 81(33.1%) and farming
73(29.8) and one hundred and thirty-two (53.9%) of the
respondents had six to ten members in their households (Table 1).
The three main reasons given that influence choice of a
government provider were first of all; better services 44(34.7%)
which included availability of diagnostic tests and treatment of
human brucellosis. The second was nearest health facility
36(28.3%), and thirdly if they thought it was general weakness
3(27.3%). The problems that that hinder accessing care from the
government facilillty were; long waiting hours 46(36.2%) and
unavailability of diagnostic tests and treatment 44(34.6%). High
costs of diagnosis and treatment 47(39.8%) was a barrier in
accessing care at the private facility. More than half of the
respondents (60.2%) sought health care at a private facility when
the disease was severe. Majority of the respondents 181(73.9%)
mentioned obtaining family support in seeking for health care at
both government 94(74%) and private facilities 87(73.7%). More
than a half of the respondents who sought care at the private
facility 70(59.3%) and government facility 68(54%) mentioned
unsupportive health providers as a barrier in accessing care.

PLOS ONE | www.plosone.org

Association of participants’ socio-demographic
characteristics and other health factors with choice of
provider
During bivariate analysis, all variables that were less or equal to
p values of 0.05 and 0.2 as shown in tables 2 and 3 were taken for
multivariable analysis. Variables with p value#0.2 included; sociodemogrphic factors like sex and occupation; availability and
accessibility factors like severity of disease, family support, and
distance to health facility; Affordability factors such as how money
was raised, and time taken to reach health facility; Acceptability
factor such as conduct of health providers.
At bivariate, respondents who were: single (OR: 0.50, CI: 0.26–
0.97), and had attained primary education OR: 0.48, CI: 0.26–
0.89) were less likely to seek care at a government health facility
whereas households with six to ten household members (OR: 2.15,
CI: 1.24–3.72) were more likely to choose a government provider
(Table 2).
Individual and social network factors at bivariate analysis
included; respondents who thought it was general weakness (OR:
0.09, CI: 0.01–0.72), whom family decided where to seek care
(OR: 0.52, CI: 0.28–0.97), and those that family supported in
terms of providing money for diagnostic tests (OR: 0.49, CI: 0.25–
0.97), these were less likely to choose a government provider
(Table 3).
High costs in diagnosis and treatment (OR: 0.12, CI: 0.05–0.27)
was mentioned as one of the barriers in accessing health care from
4
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Table 3. Accessibilty factors associated with choice of provider.

Variables

Choice of provider, n (%)

Availability and accessibility
factors

Private health facility 118
(48.2%)

Government health facility 127
(51.8%)

Unadjusted OR(95%CI)

P-value

Reasons for choosing provider
Cheaper

2(1.7)

8(6.3)

1

Advised by others

10(8.5)

18(14.2)

0.45(0.08–2.54)

0.37

Better services

38(32.2)

44(34.7)

0.29(0.06–1.45)

0.31

Did not get better

5(4.2)

5(3.9)

0.25(0.06–1.45)

0.13

Nearest facility

43(36.4)

36(28.3)

0.21(0.04–1.05)

0.06

Severity of disease

8(6.8)

7(5.5)

0.22(0.03–1.39)

0.11

Thought it was general weakness

8(6.8)

3(27.3)

0.09(0.01–0.72)

0.02*

Trust the health facility

5(3.4)

5(4.7)

0.37(0.05–2.77)

0.37

Myself

49(41.5)

62(48.8)

1

Spouse

25(21.2)

33(26.0)

1.04(0.55–1.98)

0.89

Family

38(32.2)

25(19.7)

0.52(0.28–0.97)

0.04*

Others**

6(5.1)

7(5.5)

0.92(0.29–2.92)

0.89

What family support?

N = 88

N = 96

Who decided where to seek care?

Provided transport

20(22.7)

32(33.3)

1

Money for laboratory

55(62.5)

43(44.8)

0.49(0.25–0.97)

0.04*

Provided food at the health facility

3(3.4)

8(8.3)

1.67(0.39–7.03)

0.49

Money for treatment

10(11.4)

13(13.5)

0.81(0.30–2.19)

0.68

No problem

1(0.85)

16(12.6)

1

High costs

47(39.8)

10(7.9)

0.01(0.01–0.11)

,0.001*

Long distance

9(7.6)

11(8.7)

0.08(0.01–0.69)

0.02*

No diagnosis and treatment

36(30.5)

44(34.6)

0.08(0.01–0.60)

0.02*

Affordability factors
Problems encountered

*Statistical significance #0.05.
**others includes friends.
doi:10.1371/journal.pone.0105276.t003

a private provider. Among the brucellosis symptoms, respondents
feeling fatigued (OR: 3.52, CI: 1.12–11.05) were more likely to
seek care at a government facility compared to a private facility
(Table 3).

Sub- analysis for those who sought care after the first
provider
A total of 126 out of 245 respondents sought care after the first
provider. Of these, 91 (72.2%) and 35 (27.8%) went to government
and private health facilities respectively. The total number of
females was 82 (65.1%) and of these, 64 (70.3%) and 18 (51.4%)
sought care from the government and private facilities respectively.
Analysis was done both at bivariate and multivariable using
logistic regression as mentioned in the methods section above. We
found that females (aOR:5.97, CI: 1.35–26.3) were more likely to
seek health care at a government facility after the first provider.
Respondents who attained tertiary education (aOR:0.08, CI:0.01–
0.43) were less likely to seek health care at a government health
facility after the first provider compared to those who attained
secondary education (Table 5).
Multivaraible analysis using poisson regression on page 23 was
conducted using logistic regression model expect that using
poisson regression narrowed the 95% confidence intervals
(Table 6).

Multivariable analysis
A multivariable analysis was run for variables that were
significantly associated with the choice of provider at bivariate
level and those that had a P value#0.2. The model was adjusted
for confounding and we found no confounding. The final model
after adjusting for confounding showed the following significant
varaibles associated with the choice of government health
provider. Households with six to ten household members
(aOR:3.71, CI:1.84–7.49) were more likely to choose a government health provider whereas, respondents who had attained
primary education (aOR: 0.46, CI: 0.22–0.97), whom the family
decided where to seek care (aOR:0.64, CI: 0.23–0.91), distance
equal or more than 10 kms (aOR:0.44, CI: 0.21–0.92), those who
mentioned high costs in diagnosis and treatment of brucellosis at
the private facility (aOR:0.01, CI:0.02–0.15) and no diagnosis and
treatment at government (aOR:0.11, CI:0.01–0.97) as barriers to
health care were less likely to choose a government health facility
(Table 4).
PLOS ONE | www.plosone.org
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Table 4. Factors associated with choice of provider at multivariable analysis.

Choice of provider, n(%)
Private health
facility 118 (48.2%)

Government health
facility 127 (51.8%)

Unadjusted
OR(95%CI)

No formal education

25(21.2)

43(33.9)

1

1

Primary

66(55.9)

55(43.3)

0.48(0.26–0.89)

0.46(0.22–0.97)

0.04*

Secondary

21(17.8)

25(19.7)

0.69(0.32–1.48)

0.65(0.25–1.70)

0.38

Tertiary

6(5.1)

4(3.1)

0.39(0.09–1.51)

0.29(0.05–1.83)

0.19

Variables

Adjusted
OR(95%CI)

P-value

Education attained

Occupation
Farmer

33(28)

39(30.7)

1

1

Agro-pastoralist

37(31.4)

44(34.6)

1.00(0.53–1.90)

1.38(0.63–3.03)

0.42

Trader/business

17(14.4)

23(18.1)

1.14(0.52–2.50)

2.21(0.87–5.60)

0.09

Others

31(26.3)

21(16.5)

0.57(0.28–1.18)

1.33(0.49–3.60)

0.57

1–5

52(44.1)

35(27.6)

1

1

6–10

54(45.8)

78(61.4)

2.15(1.24–3.72)

3.71(1.84–7.49)

,0.001*

.11

12(10.1)

14(11.0)

1.73(0.72–4.19)

1.60(0.52–4.95)

0.41

1

1

No

113(96.6)

113(90)

Yes

5(3.4)

14(11.0)

3.53(1.12–11.05)

3.66(0.96–13.9)

0.06

Myself

49(41.5)

62(48.8)

1

1

Spouse

25(21.2)

33(26.0)

1.04(0.55–1.98)

1.49(0.70–3.19)

0.30

Family

38(32.2)

25(19.7)

0.52(0.28–0.97)

0.64(0.23–0.91)

0.03*

Others

6(5.1)

7(5.5)

0.92(0.29–2.92)

0.77(0.13–4.54)

0.77

less or equal to 5 km

42(35.6)

56(44.1)

1

1

5 to 10 km

21(17.8)

26(20.5)

0.93(0.46–1.87)

0.56(0.23–1.34)

0.19

$10 km

55(46.6)

45(35.4)

0.61(0.35–1.107

0.44(0.21–0.92)

0.03*

Number of household
members

Fatigue

Who decided where to go?

Distance to facility

Problems encountered
No problem

1(0.85)

16(12.6)

1

1

High costs at private clinic

47(39.8)

10(7.9)

0.01(0.01–0.11)

0.01(0.02–0.15)

,0.001*

Long distance

9(7.6)

11(8.7)

0.08(0.01–0.69)

0.12(0.01–1.35)

0.09

No diagnosis and treatment

36(30.5)

44(34.6)

0.08(0.01–0.60)

0.11(0.01–0.97)

0.05*

Long waiting hour

25(21.2)

46(36.2)

0.12(0.01–0.92)

0.17(0.02–1.52)

0.11

*Statistical significance #0.05.
doi:10.1371/journal.pone.0105276.t004

to the health provider was one of the key drivers of choice of
service provider. In contrast, a study in Uganda [20] found that
distance was not a significant factor at multivariable analysis as a
predictor for actual reported utilization. On average, although
physical access to health facilities in Uganda has increased from
49% (2001) to 72% (2004) of the population living within 5 km of
a health facility [17], it is clear that distance to facilities is still an
issue in some communities for brucellosis patients in particular.
Therefore, there is need to ensure these community members have
easy access to health facilities where diagnostic and treatment
services are readily available. Moreso, improved geographical
access needs to be matched with good quality basic services,
adequate medicines, qualified health personnel and regular
supportive supervision [15] in order to improve the health status
of the population.

Discussion
Availability and accessibility factors
In our study, during multivariable analysis, respondents who
mentioned distance of more than 10 kms were less likely to access
health care from a government health facility compared to a
private one. This could be as a result of other health providers
being nearer to them such as private clinics, laboratories,
pharmacies and drug shops than government facilities. Studies
elsewhere have found distance to the health facility to influence
access to health care [19,24] and that patient prefer providers who
are near [25,26]. A systematic review of access and utilization of
health services showed that availability of drugs, distance to health
facilities are the key determinants influencing health service
utilization [15]. Another study in Uganda [19] found that distance
PLOS ONE | www.plosone.org
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Table 5. Factors associated with choosing the second health provider (Multivariable analysis).

Choice of provider, n (%)
Variables

Private health
facility 35 (27.8%)

Government health
facility 91 (72.2%)

Unadjusted
OR(95%CI)

Adjusted
OR(95%CI)

P-value

Sex
Male

17(48.6)

27(29.7)

1

1

Female

18(51.4)

64(70.3)

2.24(1.00–4.99)

5.97(1.35–26.3)

0.02*

Education attained
No formal education

7(20.0)

19(20.9)

1

1

Primary

18(51.4)

49(53.8)

1.00(0.36–2.78)

0.48(0.06–3.80)

0.49

Secondary

7(20.0)

19(20.9)

1.63(0.29–3.41)

0.07(0.01–1.42)

0.08

Tertiary

3(8.6)

4(4.4)

0.49(0.09–2.77)

0.08(0.01–0.43)

0.02*

Occupation
Farmer

7(20.5)

26(28.6)

1

1

Agro-pastoralist

18(51.4)

26(28.5)

0.39(0.14–1.09)

0.25(0.03–2.28)

0.22

Trader/business

4(11.4)

19(20.9)

1.28(0.33–4.99)

0.80(0.04–14.80)

0.88

Others

6(17.1)

20(22.0)

0.90(0.26–3.09)

0.74(0.07–8.28)

0.81

No

29(82.9)

86(95.6)

1

1

Yes

6(17.1)

5(4.4)

0.22(0.06–0.84)

0.01(0.01–0.29)

Fatigue

0.01*

*Statistical significance #0.05.
doi:10.1371/journal.pone.0105276.t005

Kangwana et al [30], showed that low levels of artermisinin –based
combination therapy (ACT) uptake was attributed to various
factors including; high cost and frequent stock outs in the public
health facilities. However, studies done in Uganda [31,32] have
found costs to be a frequent barrier in accessing services especially
for the poor. In Tanzania [24], major obstacles related to
affordability were; complaints about fees such as paying for drugs
and ambulance transport. Poor people had to resort to short-term
coping strategies like selling critical assets such as crops in order to
pay for health care. Although in Uganda brucellosis treatment is
free in government health facilities it is critically limited by
frequent stock outs and unavailability of diagnostic equipment and
reagents. Therefore, there is need to increase the demand for these
better services by highlighting prompt treatment for brucellosis as
well as the provision of equipped health facilities to address the
demand.

Our study found that respondents were less likely to choose a
government provider if the extended family decided where to seek
health care and also provided financial support in terms of
diagnostic tests. This highlights the importance of social network
in seeking health care especially in terms of the African context
where illness is often regarded as a social phenomenon [21]. This
enables accessibility to health care services because everyone is
involved in active participation in community life and mobilization
of resources. A study in West Africa [27] showed that availability
of social network enabled many poor people in Ivory Coast to
access expensive modern health care services. Other studies
highlighted social capital in terms of social network as one of the
livelihood assets that influence access to health care [13]. In
addition, a review of literature from Tanzania [24] found that
family members and relatives provide financial, practical and
moral support in seeking care especially for children. Rutherford et
al [28] also highlighted that lack of social support was an
important factor hampering access to care. With this increased
importance attributed to social network in accessing health care,
there is need for its promotion in communities through
encouraging and promoting social capital in order to improve
access to health care.

Adequacy and acceptability
At multivariable analysis, respondents who had attained
primary education were less likely to choose a government health
facility compared to those who had no formal education. This may
be as a result of low investment in health services by the
government of Uganda which falls below the estimated minimum
to provide the basic health care package [16]. This has resulted in
gaps in service delivery such as lack of fully functional laboratories,
stock out of medicines and supplies, inadequate skilled, undersupervised health workers [20] thus resulting in the use of private
rather than government facilities despite the free care in
government facilities. It is not enough for government to build
and bring closer more health facilities without improving and
providing the essential health services in these centers. Therefore.
There is need for the government to adequately support
government health facilities by providing functional laboratories
that are well equipped, availing regular medicines and supplies,

Affordability factors
At multivariable analysis, respondents who mentioned high
costs involved in the treatment of brucellosis were less likely to
choose a government health facility compared to a private health
facility. This may be attributed to indirect costs incurred by the
service user during seeking of care such as transport, patient food,
care taker accommodation and the opportunity costs derived from
income foregone by the patient or care taker due to care seeking
[29]. Ensor and Cooper [10] considered waiting time and direct
payment for services as mixed supply-side and demand-side
barriers in accessing health care. In a study done in Kenya by
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Table 6. Multivariable analysis usin poisson regression.

Choice of provider, n(%)
Variables

Private health
facility 118 (48.2%)

Government health
facility 127 (51.8%)

Unadjusted
Coef. (95%CI)

Adjusted
Coef. (95%CI)

P-value

Occupation
Farmer

33(28)

39(30.7)

1

1

Agro-pastoralist

37(31.4)

44(34.6)

0.01(20.29–0.29)

1.06(20.18–0.39)

Trader/business

17(14.4)

23(18.1)

0.06(20.28–0.40)

3.21(20.01–0.66)

0.06

Others

31(26.3)

21(16.5)

20.29(20.69–0.10)

0.12(20.28–0.51)

0.56

0.46

Number of household
members
1–5

52(44.1)

35(27.6)

1

1

6–10

54(45.8)

78(61.4)

0,38(0.09–0.68)

0.49(0.20–0.77)

.11

12(10.1)

14(11.0)

0.29(20.14–0.73)

0.24(20.18–0.67)

0.41

1

1

0.03

Fatigue

,0.001*

No

113(96.6)

113(90)

Yes

5(3.4)

14(11.0)

0.45(0.17–0.73)

0.34(0.03–0.66)

less or equal to 5 km

42(35.6)

56(44.1)

1

1

5 to 10 km

21(17.8)

26(20.5)

20.03(20.34– 20.28)

20.26(20.55–0.04)

0.19

$10 km

55(46.6)

45(35.4)

20.24(20.52– 20.04)

20.34(20.63– 20.05)

0.02*

1

Distance to facility

Problems encountered
No problem

1(0.85)

16(12.6)

1

High costs at private clinic

47(39.8)

10(7.9)

21.31(21.89– 20.72)

21.27(21.83– 20.71)

,0.001*

Long distance

9(7.6)

11(8.7)

21.16(20.60–0.27)

20.08(20.48–0.32)

0.70

No diagnosis and treatment

36(30.5)

44(34.6)

21.16(20.43–0.10)

20.14(20.42–0.13)

0.30

Long waiting hour

25(21.2)

46(36.2)

0.37(0.16–0.58)

0.23(20.13–0.60)

0.21

*Statistical significance #0.05. Coeff = coefficient.
doi:10.1371/journal.pone.0105276.t006

facility. These findings may be attributed to differences in health
seeking behaviour between females and males and/or economic
independence between the genders in these communities that
influence their choice of provider. A study in Uganda [20] found
similar results that being female was associated with higher
probability of using public health facilities. Contrary to our
findings, a study done among tuberculosis patients in rural
Ethiopia [33] found that women were less likely to visit a medical
health provider than men. Therefore, sensitization on the
importance of seeking health care especially targeting both sexes
and empowering females economically is crucial in increasing
awareness for better health care seeking practices in the
management of brucellosis.
Respondents who attained tertiary education were less likely to
seek health care at a government health facility after the first
provider. This could be as a result of high socio-economic status of
those who are more educated and are often associated with low
use of public facilities which often do not have readily available
services. A study by Robertson and Burge [34] found that less
highly educated patients are more inclined towards choice of
hospital with free services when accessing for health care. There is
need to equip diagnostic facilities, increase availability and supply
of medicines in government health facilities in order to improve
access to care and the wellbeing of the patients or users.

training and motivating health workers in order to retain them in
areas where they are most needed.
Respondents who had six to ten household members were likely
to seek health care from a government health facility compared to
a private facility. This could be because of the high costs involved
in seeking care [31,32] which influence households with many
members to seek care at government health facilities that offer
cheap or free treatment. Family or household size was also found
to be associated with health seeking behavior [14]. Despite the free
or cheap services at the government health facilities, respondents
in our study were less likely to choose a government health facility
because of lack of diagnostic equipment and brucellosis treatment
yet the availability of essential drugs is a prerequisite to the
credibility of health services (24) and a key determinant influencing
health service utilization [15]. Therefore, there is need for
government to improve the quality and availability of services
both personnel, diagnostic equipment and frequent supply of
medicines and other health services in order to improve access to
services as well as wellbeing of the population which will enable
the people to make better choices for health care.

Sub- analysis for those who sought care after the first
provider
At sub-analysis for those who sought care after the first provider,
we found that females were more likely to seek health care at a
government facility after the first provider than from a private
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government facility whereas, respondents who had attained
primary education, whom the family decided where to seek health
care, distance equal or more than 10 kms, those who mentioned
high costs in diagnosis and treatment of brucellosis and abscence
of diagnosis and treatment were less likely to choose a government
health facility. Therefore, government facilities need to be
equipped to attract more patients and improvements need to be
made s in the five dimensions of availability, accessibility,
affordability, acceptability and adequacy of health services in
order to improve the ability of patients to make better choices and
enhance effective control of brucellosis.

Limitations
We used a cross-sectional design and therefore no assertions can
be made about causal pathways. The information collected was
based on household heads’or spouses’ report which is likely to lead
to recall bias in case he or she forgets information and mentions
what they think you expect them to say. Recall bias was minimized
by interviewing only household heads or their spouses who had a
family member who had suffered from brucellosis within two
months before the study commenced. Another limitation was in
the sample size estimation, out of a sample of 291 respondents, we
managed to interview only 245 household members who had
suffered from brucellosis or had family members who had been
diagnosed and treated for brucellosis two months prior to the
study. This could be because human brucellosis is not endemic in
the area.
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Conclusions
Our study found that females and households with six to ten
household members were more likely to seek health care at a

References
1. WHO (2006) Zoonoses and Food Safety, in World Health Organization.
Geneva, Switzerland.
2. Pappas G, Papadimitriou P, Akritidis N, Christou L, Tsianos EV (2006) The
new global map of human brucellosis. Lancet, infectious Diseases. Lancet,
infectious Diseases 6: 91–99.
3. Pappas G, Akritidis N, Bosilkovski M, Tsianos E (2005) Brucellosis.
N Engl J Med 352: 2325–2336.
4. Dean AS, Crump L, Greter H, Schelling E, Zinsstag J (2012) Global Burden of
Human Brucellosis: A Systematic Review of Disease Frequency. PLoS Negl
Trop Dis 6: e1865.
5. Henk LS, Cutler SJ (2004) Contributions of biotechnology to the control and
prevention of brucellosis in Africa. Afr J Biotechnol 3: 631–636.
6. Makita K FE, Waiswa C, Kaboyo W, De Clare Bronsvoort BM, Eisler MC,
et al. (2008) Human brucellosis in urban and peri-urban areas of Kampala,
Uganda Ann N Y Acad Sci 1149: 309–311.
7. Bax HI, Van Veelen ML, Gyssen IC (2007) ’Brucellosis, an uncommon and
frequently delayed diagnosis’. Netherlands Journal of Medicine 2: 352–355.
8. Oliver A, Mossialos E (2004) Equity of access to health care: outlining the
foundations for action. Journal of Epidemiology and Community Health 58:
655–658.
9. Peters DH, Garg A, Bloom G, Walker DG, Brieger WR, et al. (2008) Poverty
and access to health care in developing countries. Annals of the New York
Academy of Sciences 1136: 161–171.
10. Ensor T, Cooper S (2004) Overcoming barriers to health service access:
Influencing the demand side. Health Policy Planning 19: 69–79.
11. O’Donnell O (2007) Access to health care in developing countries: breaking
down demand side barriers. Cadernos de Sau’de Pu’blica 23: 2820–2834.
12. Williams HA, Jones CO (2004) A critical review of behavioral issues related to
malaria control in sub-Saharan Africa: what contributions have social scientists
made?. Soc Sci Med 59: 501–523.
13. Obrist B, Iteba N, Lengeler C, Makemba A, Mshana C, et al. (2007) Access to
Health Care in Contexts of Livelihood Insecurity: A Framework for Analysis and
Action. PLos Medicine 4: 1584–1588.
14. Thorson A, Hoa NP, Long NH (2000) Health seeking behavior of individuals
with a cough of more than 3 weeks." Lancet 356: 1823–1824.
15. Kiwanuka SN, Ekirapa EK, Peterson S, Okui O, Rahman MH PD, et al. (2008)
Access to and utilisation of health services for the poor in Uganda: a systematic
review of available evidence. Trans R Soc Trop Med Hyg 102: 1067–1074.
16. Uganda MoH Annual Health Sector Performance Report; Financial year 2006/
2007, Kampala: Ministry of Health, Republic of Uganda.
17. Government of Uganda (2005) Health Sector Performance Report. Government
of Uganda, Ministry of Health, Kampala, Uganda.
18. Rutebemberwa E, Pariyo G, Peterson S, Tomson G, Kallander K (2009)
Utilization of public or private health care providers by febrile children after user
fee removal in Uganda Malar J 8: 45.

PLOS ONE | www.plosone.org

19. Mukanga DTJ, Peterson S, Pariyo GW, Kiguli J, Waiswa P, et al. (2012) Access,
acceptability and utilization of community health workers using diagnostics for
case management of fever in Ugandan children: a cross-sectional study. Malar J
11: 121.
20. Pariyo GW, Ekirapa-Kiracho E, Okui O, Rahman MH, Peterson S (2009)
Changes in utilization of health services among the poor and rural residents in
Uganda; are reforms benefitting the poor?. International Journal Equity of
Health 8: 39.
21. Bakeera SK, Wamala SP, State A, Peterson S, Pariyo GW (2009) Community
perceptions and factors influencing utilization of health services in Uganda.
International Journal for Equity in Health 8: 25.
22. Kish L (1965) "Survey sampling, John Wiley and sons, NY."
23. Kunda J, Fitzpatrick J, Kazwala R, French NP, Shirima G, et al. (2007) "Healthseeking behaviour of human brucellosis cases in rural Tanzania.". BMC Public
Health 7: 315.
24. Mamdani M, Bangser M (2004) Poor people’s experiences of health services in
Tanzania. A Literature review. Reprod Health Matters 12: 138–153.
25. Tai WPF, Adams E (2004) Hospital choice if rural Medicare beneficiaries:
patient, hospital attributes and the physician relationship. BMC Health Serv Res
39: 1903–1922.
26. Merle VGJ, Tavolacci MP, Brocard C, Chefson C, Cyvoct, et al. (2009)
Influence of infection control report cards on patients’ choice of hospital; pilot
survey. J Hosp Infect 71: 263–268.
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