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ABSTRACT : Despite the concerted effort to detect and treat TB, there are still poor treatment outcomes in a
significant number of the patients. These poor treatment outcomes have been significantly linked to poor
adherence to TB treatment. Therefore, a cross sectional descriptive study was conducted in Kisumu East
District to establish the relationship between health care system factors and TB treatment adherence among
patients aged above 18 years attending TB clinics in Kisumu East District, in Western Kenya. A total sample of
250 respondents was surveyed. An interviewer administered structured questionnaire was used to collect data
from the respondents on the social, demographic aspects of the patients and structural aspects of TB care. The
data was analyzed using descriptive statistics for socio-demographic variables and bivariate analysis to
determine the health care system factors that significantly predicted treatment adherence. P values, Odds Ratios
with 95% confidence interval (Cl) were used to demonstrate significance of association between the health
system related predictors and adherence. Significance was assumed at P value <0.05. Behaviour of the health
care workers (OR: 3.6; 95% CI1.1-12.1; P=0.031) and waiting time (OR: 7; 95%CI: 3-18; P<0.001) were the
significant determinants of adherence related to health care set up. Health care system setup has a number of
immediate modifiable predictors of adherence like waiting time and staff behaviour. It is important to establish
the key predictors of adherence that are linked to health care system for quality TB treatment and care services
in every TB care setting.
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l. INTRODUCTION

TB continues to be the leading single infectious cause of morbidity and mortality in Kenya with the
death from this disease seen to be on the rise from 2010 to 2012. The cases of retreatment in the country were
35% putting a high burden on the health care system in Kenya. Drug resistance has also been on the rise with up
to 68% of all retreatments being cases of MDR-TB (1). Adherence to TB treatment is a strong determinant of
treatment outcomes. A survey conducted among pediatric patients attending KNH revealed that self reported
adherence was 44.9% (2). This is a very low level of adherence considering the requirement of over 90% for
better treatment outcomes (3).
Kisumu East, which is in Nyanza North, had the highest number (23%) of TB cases (4). The region continues to
report the highest (64%) cases of HIV/TB co-infections nationally (35.6%) (5). These high co-morbidity cases
are probable antecedent for regimen non adherence due to aspects of pill burden. This region also continues to
record some of the highest adverse outcomes of TB treatment that can be linked to poor treatment adherence.

1. RESULTS

2.1. Demographic Distribution of the respondents

The mean age of the respondents was 32.5+10.9 with over 90% being below the age of 50. About 60%
were males. Only 13.2% were from rural areas with the remaining being from urban, periurban and informal
settlements. Over 60% of the sampled population was married and those with basic education and above being
more than 90%. Twenty four percent of these respondents were unemployed and about 60% of the population
either earned less than 5000Ksh per month or didn’t know how much their monthly income was. Adherence was
estimated to be 226 (90.4%) of the respondents.
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2.2. Health Facility and Adherence

There was no significant relationship between health facilities sampled and adherence: JOOTRH
(45.8%, P=0.580); KDH (20.8%, P=0.497) and Railway Health Center (12.5% P=0.09) as represented in Table
1 below.
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Table 1: Health Facilities Numbers in brackets are proportions. Significance was estimated by Pearson Chi-square
analysis. Values in bold are statistically significant at P<0.05. All the P values are 2 sided.

2.3. Distribution of Non-Adherence Per Sampled Facility
The fig. 1 below represents a distribution of non-adherence per participating facility.

Distribution of Non-Adherence per facility
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Figure 1: Distribution of non-adherence (n=24) per facility

2.4. Health Care System Related predictors of TB treatment adherence

Table 1 shows the aspects related to the health facility, service providers, services provided and quality
of the services. Ninety two percent (P=0.128) thought the conditions of the health facility they were receiving
care from were in good. However 6.4% (OR:3.6; 95% CI1.1-12.1; P=0.031) thought the behaviour of health
workers within the facilities was not good. Waiting time (OR:7.7; 95% CI:3.1-18.9; P<0.001) also was a
significant predictor of adherence. Other aspects of the health care system were not significant in determining
adherence; treatment facility being well equipped (79.4%, P=0.633), drugs being available at the treatment
facility (P=0.419), being educated on taking the drugs (P=0.419) and time taken to the facility (P=0.120). All
the respondents were taught on adherence.

Characteristic Drug Adherence Bivariate Analysis
Yes No OR 95% CI P Value

Treatment Facility Good 205 (89.5) 24 (10.5)

Bad 20 (100) 00) 11 11-12 0.128
Behaviour of HCW Good 214 (91.5) 20 (8.5) 3

Bad 12 (75) 1(25) 3.6 11-121 0.031
Facility is well Yes 179 (89.9) 20(10.1)
equipped No 47 (90.2) 4(9.8) 08 0.2-23 0.633
Meds Reliably Yes 220 (90.2) 24 (9.8)
Available No 6 (100) oo | M 11-12 0419
Taught how to take Yes 220 (90.2) 24 (9.8) 1.1 11-12 0.419
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meds No 6 (100) 0(0)
Taught on Yes 226 (90.4) 24 (9.6)
Adherence
Waiting Time (Min) | <30 200 (94.3) 12 (5.7) -
>30 26 (68.4) 12 (31.6) B 31-189 <0.001
Time to Facility <1 196 (91.6) 18 (8.4)
(Hours) 1 30(833) | 6(167) | 27 08-59 0.12

Table 1. Health Care System: Numbers in brackets are proportions. Significance was determined by Pearson Chi-square analysis. Values
in bold are statistically significant at P<0.05. All the P values are 2 sided.

1. DISCUSSION

Many studies have alluded to the several health system factors that influence patient adherence to long
term treatments and TB in particular. Some of the factors that have been linked with significant influence on
adherence to TB treatment are; health worker-patient relationship (6,7), distance from health facility (8-10),
health education and information giving (11), time consuming procedures at the facility (12,13,9), drugs
availability (13,14) and equipment status (15). In a study in India, the authors proposed that distrust of health
workers in regard to their patients’ behavioural abilities like self-efficacy may serve as a barrier in the
relationship between health care providers and patients (16). We speculated that the same mechanism might
play a role in the relationship between health care workers and non-adherent patients in the current study. Health
care workers’ role in adherence cannot be overemphasized. The person handling TB patients could aid them in
exploring the difficulties experienced and thus better solution that could enhance adherence (11,17,9). The
present study findings were in concurrence as there was statistically demonstrable significant difference in
adherence between those who thought the behaviour of health workers (OR:3.6; 95% CI1.1-12.1; P=0.031)
towards them was good and those who thought it was bad. Waiting time (OR:7.1 ; 95%Cl:3-18 ; P<0.001) was
also significantly associated with adherence. This study, however, did not explicate any significant relationship
between time taken to the health facility (OR:2.2; 95%CI:0.8-5.9 ; P=0.12) and drugs (OR:1.1; 95%Cl:1.1-1.2;
P=0.419) and equipment availability (OR:0.8; 95%CI:0.2-2.3; P=0.633)and adherence.

V. CONCLUSION
Health care system setup provides an important therapeutic environment that should be deliberately
modified to meet patient demands. Meeting patient demands is a one of the factors of quality of care. The
health care system setup has a number of immediate modifiable predictors of adherence like waiting time and
staff behaviour as elucidated in this study. It is important to establish the key predictors of adherence that are
linked to health care system for quality TB treatment and care services in every TB care setting.

ACKNOWLEDGEMENTS

I would wish acknowledge Mrs. Nancy Wilbroda Makunda and Zacheus Were from Jaramogi Oginga Odinga Teaching and Referral
Hospital and Sarah Mmaistsi for her excellent work in data entry.

REFERENCES

[1]. WHO. WHO | Global Burden of Disease (GBD). WHO [Internet]. World Health Organization; 2014 [cited 2016 Sep 30];
Available from: http://www.who.int/healthinfo/global_burden_disease/ghd/en/

[2]. Ong’ayo MN, Osanjo GO, Oluka M. Determinants of Adherence to Anti-Tuberculosis Treatment among Paediatric Patients in A
Kenyan Tertiary Referral Hospital. African J Pharmacol Ther. 2014;3(1):1-7.

[3]. Awofeso N. Anti-tuberculosis medication side-effects constitute major factor for poor adherence to tuberculosis treatment. Bull
World Heal Organ [Internet]. 2008/03/28. 2008;86(3):B-D. Auvailable from:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=18368191

[4]. Gondi J, Malika TM. Nyanza North 2010 PTLC Report. Kisumu; 2010.

[5] W.H.O. Global Tuberculosis Report 2014. Geneva: WHO; 2014.

[6]. Hasker E, Khodjikhanov M, Usarova S, Asamidinov U, Yuldashova U, van der Werf MJ, et al. Default from tuberculosis
treatment in Tashkent, Uzbekistan; who are these defaulters and why do they default? BMC Infect Dis [Internet]. BioMed
Central; 2008 Jul 22 [cited 2017 Feb 8];8:97. Available from: http://www.ncbi.nim.nih.gov/pubmed/18647400

[71. Kulkarni P, Akarte S, Mankeshwar R, Bhawalkar J, Banerjee A, Kulkarni A. Non-adherence of new pulmonary tuberculosis
patients to anti-tuberculosis treatment. Ann Med Health Sci Res [Internet]. Medknow Publications; 2013 Jan [cited 2017 Feb
8];3(1):67—74. Available from: http://www.ncbi.nlm.nih.gov/pubmed/23634333

[8]. Gust DA, Mosimaneotsile B, Mathebula U, Chingapane B, Gaul Z, Pals SL, et al. Risk factors for non-adherence and loss to
follow-up in a three-year clinical trial in Botswana. PL0S One [Internet]. Public Library of Science; 2011 Apr 25 [cited 2017 Feb
8];6(4):e18435. Available from: http://www.ncbi.nlm.nih.gov/pubmed/21541021

[9]. Anaam MS, Ibrahim MIM, Aldobhani A. Factors affecting patients’ compliance to anti-tuberculosis treatment in Yemen. J
Pharm Heal Serv Res [Internet]. 25 mar 201. 2013;4(2):115-22. Available from:
http://onlinelibrary.wiley.com/doi/10.1111/jphs.12012/abstract

[10].  Wares DF, Singh S, Acharya AK, Dangi R. Non-adherence to tuberculosis treatment in the eastern Tarai of Nepal. Int J Tuberc
Lung Dis [Internet]. 2003/05/06. 2003;7(4):327-35. Available from:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12729337

[11].  Widjanarko B, Gompelman M, Dijkers M, van der Werf MJ. Factors that influence treatment adherence of tuberculosis patients
living in Java, Indonesia. Patient Prefer Adherence [Internet]. Dove Press; 2009 Nov 3 [cited 2017 Feb 8];3:231-8. Available

*Corresponding Author: Everlyne Nyanchera Morema* 69 | Page



Relationship between Health Care System Setup and adherence to Tuberculosis Treatment ....

[12].

[13].

[14].

[15].

[16].

[17].

from: http://www.ncbi.nlm.nih.gov/pubmed/19936166

Sagbakken M, Frich JC, Bjune G. Barriers and enablers in the management of tuberculosis treatment in Addis Ababa, Ethiopia: a
qualitative study. BMC Public Health [Internet]. BioMed Central; 2008 Jan 11 [cited 2017 Feb 8];8:11. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/18186946

Elbireer S, Guwatudde D, Mudiope P, Nabbuye-Sekandi J, Manabe YC. Tuberculosis treatment default among HIV-TB co-
infected patients in urban Uganda. Trop Med Int Heal [Internet]. 2011 Aug [cited 2017 Feb 8];16(8):981—7. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/21585625

Bagchi S, Ambe G, Sathiakumar N. Determinants of poor adherence to anti-tuberculosis treatment in mumbai, India. Int J Prev
Med [Internet]. 2010;1(4):223-32. Available from: http://www.ncbi.nlm.nih.gov/pubmed/21566777

Nezenega ZS, Gacho YH, Tafere TE. Patient satisfaction on tuberculosis treatment service and adherence to treatment in public
health facilities of Sidama zone, South Ethiopia. BMC Health Serv Res [Internet]. 2013 [cited 2016 May 13];13(1):110.
Auvailable from: http://www.biomedcentral.com/1472-6963/13/110

Balbay O, Annakkaya AN, Arbak P, Bilgin C, Erbas M. Which Patients Are Able To Adhere to Tuberculosis Treatment? A
Study in a Rural Area in the Northwest Part of Turkey. Jpn J Infect Dis. 2005;58:152-8.

Wabe N, Kebede A. Medication adherence and its determinants among patients on concomitant tuberculosis and antiretroviral
therapy in South West Ethiopia. N Am J Med Sci [Internet]. 2012 [cited 2016 May 13];4(2):67. Available from:
http://www.najms.org/text.asp?2012/4/2/67/93376

*Corresponding Author: Everlyne Nyanchera Morema* 70 | Page



