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Introduction
Multidrug-resistant tuberculosis (MDR-TB) has become a major public health problem,
especially in developing countries, where the MDR-TB burden is the highest.1 Unlike
the treatment of drug-sensitive Mycobacterium tuberculosis, the treatment of MDR-TB
takes a long time, is complex and is frequently associated with the occurrence of
various adverse drug reactions.2–8 Some of these adverse drug reactions, such as
ototoxicity, nephrotoxicity, and hepatotoxicity, could severely diminish a person’s
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Purpose: The health-related quality of life (HRQoL) of patients completing multidrug-resistant
tuberculosis (MDR-TB) treatment in Namibia and whether the occurrence of adverse events
influenced patients’ rating of their HRQoL was evaluated.
Patients and methods: A cross-sectional analytic survey of patients completing or who
recently completed MDR-TB treatment was conducted. The patients rated their HRQoL using
the simplified Short Form-8™ (SF-8) questionnaire consisting of eight Likert-type questions.
Three supplemental questions on the adverse events that the patients may have experienced
during their MDR-TB treatment were also included. Scoring of HRQoL ratings was normbased (mean =50, standard deviation =10) ranging from 20 (worst health) to 80 (best health),
rather than the conventional 0–100 scores. We evaluated the internal consistency of the scale
items using the Cronbach’s alpha, performed descriptive analyses, and analyzed the association
between the patients’ HRQoL scores and adverse events.
Results: Overall, 36 patients (20 males, 56%) aged 17–54 years (median =40 years)
responded to the questionnaire. The median (range) HRQoL score for the physical component summary was 58.6 (35.3–60.5), while the median score for the mental component
summary was 59.3 (26.6–61.9), indicating not-so-high self-rating of health. There was
good internal consistency of the scale scores, with a Cronbach’s alpha value of .0.80. In
all, 32 (89%) of the 36 patients experienced at least one adverse drug event of any severity
during their treatment (median events =3, range 1–6), of which none was life-threatening.
The occurrence of adverse events was not related to HRQoL scores. For patients reporting
zero to two events, the median (range) HRQoL score was 56.8 (44.4–56.8), while for those
reporting three or more events, the median score was 55.2 (38.6–56.8); P=0.34 for difference between these scores.
Conclusion: Patients completing treatment for MDR-TB in Namibia tended to score moderately
low on their HRQoL, using the generic SF-8 questionnaire. The occurrence of adverse events
did not lead to lower HRQoL scores upon treatment completion.
Keywords: drug safety, patient-reported health outcomes, SF-8™ questionnaire, second-line
tuberculosis drugs, Namibia
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health-related quality of life (HRQoL).9–12 Besides, the success rates of global MDR-TB treatment have been generally poor, at ~48%, due to several factors that included the
patients’ difficulties with adhering to prescribed MDR-TB
treatment regimens.13,14 The occurrence of severe or serious
treatment-related adverse events, along with other diseaserelated sequelae, may impair patients’ ability to perform
activities of daily life during or after MDR-TB treatment.12
This calls for the routine assessment of the HRQoL of patients
undergoing MDR-TB treatment.12
Over the past decade, there has been an increasing interest on the impact of tuberculosis (TB) treatment on patient’s
HRQoL.12,15 However, most of the research published on
this topic has primarily focused on drug-sensitive TB. For
example, out of the 27 studies reviewed by Brown et al,12
only one study pertained to MDR-TB. Similarly, in the
systematic review by Guo et al,15 only one study included
patients diagnosed with drug-resistant TB. Notably, none
of these studies analyzed the relationship between patients’
HRQoL and the occurrence of adverse events in the context
of MDR-TB treatment.
Several instruments for measuring patients’ HRQoL have
been used in previous studies.12,15 The instruments include
the Short Form-36 (SF-36) questionnaire, the World Health
Organization Quality of Life-BREF tool (WHOQOL-BREF),
the EuroQol five dimensions questionnaire (EQ-5D), the
EuroQol visual analogue scale (EQ-VAS), the Dhingra and
Rajpal-12 questionnaire (DR-12), the Functional Assessment
of Chronic Illness Therapy-TB questionnaire (FACIT-TB),
the Liebowitz Social Anxiety Scale, and the Airway Questionnaire 20. All these instruments except the EQ-5D and the
EQ-VAS are fairly long and require substantial effort by the
respondent to complete.
We searched for short versions of the generic HRQoL
questionnaires and identified the SF-8™ (SF-8) questionnaire, developed by QualityMetric. The SF-8 questionnaire
is the shortest of the short form family of HRQoL questionnaires and has one question for each of the eight concepts
(health dimensions) that are measured by the longer version
of SF-36 questionnaire.16 This questionnaire has been tested
for reliability and validated in two large settings in Uganda17
and in Japan (among teachers after enforcement of a smokefree school policy).18
To date, no published study has evaluated the association
between the reporting of adverse events and patients’ HRQoL
scores at the end of MDR-TB treatment. Our study objective,
therefore, was to investigate the impact of adverse events on
perceived HRQoL in patients at the end of MDR-TB treatment in Namibia using the SF-8 questionnaire.
2370
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Patients and methods
Study design and patient selection
This was a cross-sectional analytic survey conducted among
a consecutive sample of patients treated for MDR-TB in
Namibia. The patients were considered eligible for the study
if they were treated for MDR-TB using second-line drugs,
were at the age of 16 years or older, were in their final month
of treatment or had completed their treatment within the past
3 months, were reachable, and were willing to participate in
the study. Those who defaulted or did not complete treatment
were not considered for the study. Participants were recruited
as outpatients using the MDR-TB register maintained at the
main clinic where they received their treatment. For persons
who had finished their treatment within the past 3 months,
the nurse at the clinic called their phone numbers, inviting
them to participate in the survey. Since there were few eligible patients, each patient was approached to participate in
the study. The target sample size was 138 patients. This was
determined based on the following assumptions: anticipated
minimum score differences of 0.5 to consider change when
assessing differences between a group mean and a fixed
norm, an alpha score of 0.05, two-tailed t-test, and a statistical power of 80%.19

Setting and MDR-TB treatment
The study was conducted within the public sector health
service of Namibia. Once diagnosed with MDR-TB infection,
the patients were admitted to the MDR-TB treatment ward
nearest to them where they were initiated on the intensive
phase of treatment that included a course of kanamycin injections and at least four other oral second-line anti-TB drugs
for at least 6 months until the patient converted to sputum
smear and culture negative. The oral anti-TB drugs used
were cycloserine, ethionamide, levofloxacin, pyrazinamide,
and sometimes ethambutol. This drug regimen was in accordance with Namibia’s clinical guidelines for the treatment of
MDR-TB that were current at the time of the study.20 After
the intensive phase, the patients were discharged on oral
anti-TB drugs and referred to the outpatient clinic closest to
them for their continuation phase of treatment. This treatment
phase often lasted for at least 12 months depending on how
long it took the patient to be cured of the infection.20 The
continuation phase treatment was administered daily on an
outpatient basis at a hospital, health center, or clinic nearest to the patient and was supervised by a nurse. A medical
doctor periodically reviewed the patients for their progress
on treatment. The patients were prompted to report to the
medical doctor or nurse any adverse events or concerns they
had regarding their medication, throughout the course of
Patient Preference and Adherence 2016:10
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their treatment. As part of routine care, doctors and nurses
read to the patients a list of 18 adverse events commonly
encountered with second-line anti-TB drugs, to trigger the
patients’ recollection. The adverse events reported by the
patients were documented in the patients’ medical records,
as previously described elsewhere.21,22 If a patient failed to
appear at the outpatient clinic for their medication appointment, the patient was immediately traced by a community
health care worker so that treatment is not interrupted.

Questionnaire
The SF-8 questionnaire is a simple tool consisting of eight
questions about a person’s self-assessment of his or her
HRQoL at a particular point in time.16 Four questions of the
SF-8 questionnaire address the physical component of health,
while the other four questions address the mental health
component. The physical health dimensions are physical
functioning (PF), role physical (RP), general health (GH),
and bodily pain (BP). The mental health dimensions are vitality (VT), social functioning (SF), role emotional (RE), and
mental health (MH). Each question has five or six Likert-type
responses. We also included three supplemental questions on
the occurrence of adverse events during MDR-TB treatment
and on the age and sex of the study participants (Figure S1).

Data collection
The nurses at the MDR-TB treatment clinics were informed
about the study and were trained to use the SF-8 questionnaire. Consenting patients were invited to respond to the
survey that was administered by the trained nurses. The
patients were asked to rate their health for each of the eight
items of the SF-8 questionnaire. The patients also reported
the adverse events that they recalled having experienced
during their treatment. This was further supplemented by
the information on adverse events that was recorded on
the patients’ treatment card. The survey was consecutively
conducted for each consenting participant from January 1,
2015 to April 30, 2015.

Data analysis
The patients’ responses were entered into the SF-8 QualityMetric Health Outcomes™ Scoring Software 4.5, which
was supplied by the proprietor of the SF-8 questionnaire –
QualityMetric, Optuminsight Life Sciences.16 The software
automatically computes individual patient scores based on
their self-ratings of each item on the questionnaire, using
a norm-based scoring method.23 In a norm-based scoring approach, each scale is scored to have a standardized
mean and standard deviation (SD), relative to the general
Patient Preference and Adherence 2016:10
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population scores.24 For the SF-8 questionnaire, the scale
item values are normed by the scoring tool so that 50 is
equal to the mean of the norm sample and 10 is equal to
the SD of the norm sample.23 The norm sample has been
selected by the developers of the questionnaire based on the
US general population.25 Scores above or below 50 were
considered above or below the general average, respectively.
The physical component summary (PCS) and the mental
component summary (MCS) scores were also computed by
the tool. Higher PCS and MCS scores indicate better health.
A two-sided Wilcoxon signed-rank test, with an alpha of
0.05, was used to determine whether the difference in the
median PCS and MCS scores was statistically significant.
Furthermore, the HRQoL scores for each of the eight items
were then exported to SPSS version 12.0.1 and R for further
analysis and for calculating the Cronbach’s alpha for the
physical component and the mental component scale items,
respectively. The Cronbach’s alpha is a measure of the internal consistency (reliability) of a psychometric scale. Generally, a Cronbach’s alpha of $0.70 is considered to indicate
satisfactory reliability of a scale.26 In addition, we used 2×2
contingency tables to perform the Fisher’s exact test (rather
than the chi-square test) due to the small cell values and to
compute P-values of the association between the proportion
of patients who experienced three or more adverse events and
those who rated their HRQoL scores ,50 points. The level
of statistical significance was 0.05.

Ethical statement
Participation in this study was voluntary. Nurses at the
participating MDR-TB treatment sites explained the study
aim and objectives to eligible patients and sought their
written informed consent. Only consenting patients were
invited to respond to the questionnaire. All participants provided written informed consent. In the event that a patient
declined to participate in the study, the patient’s decision
did not compromise the care that the patient received from
the clinic. Furthermore, the patients could stop responding
to the questionnaire at any time, without reprisals. The data
were analyzed anonymously, and the results were reported
in an aggregate manner, for patient confidentiality. The study
was approved by the institutional review board of Utrecht
University (reference: UP1307) and the research and ethics
committee of the Namibian Ministry of Health and Social
Services (reference: 17/3/3, dated on December 19, 2013).

Results
A total of 36 patients responded to the SF-8 questionnaire as
well as the supplementary questions. Of these respondents,
submit your manuscript | www.dovepress.com
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Figure 1 Boxplots comparing the variation in HRQoL scores for each SF-8 item.
Notes: Physical component: PF, RP, GH, and BP. Mental component: VT, SF, RE,
and MH.
Abbreviations: HRQoL, health-related quality of life; SF-8, Short Form-8™
questionnaire; PF, physical functioning; RP, role physical; GH, general health; BP,
bodily pain; VT, vitality; SF, social functioning; RE, role emotional; MH, mental
health.

20 (56%) were males, and the median age of the patients was
40 years, ranging from 17 to 54 years.
The HRQoL scores of individual patients for each of
the eight SF-8 dimensions ranged between 25 and 65 points
(Figure 1). There was considerable interpersonal variation in
the patients’ scores. Patient scores were highest for BP, GH,
and VT. However, the PF, RP, and the RE dimensions tended
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to be rated poorly by the patients, with each of these dimensions
achieving mean ratings of 52.4, 52.1, and 51.0, respectively.
For the entire group, the median (range) HRQoL score for the
PCS was 58.6 (35.3–60.5), while it was 59.3 (26.6–61.9) for
the MCS. The difference in the median PCS and MCS scores
was small (0.68), but was statistically significant (P=0.005).
There was good internal consistency of the scale scores,
with a Cronbach’s alpha of 0.83 and 0.94 for the PCS and
MCS, respectively. Furthermore, as shown in Figure 2, there
was essentially no correlation between the PCS and MCS
scores (R2=0.24). However, the MCS scores were more
variable than the PCS scores. The variance for the MCS was
51.7, while it was 33.8 for the PCS.
A total of 32 (89%) of the 36 patients in this study
reported experiencing at least one adverse drug event of any
severity during their treatment (median events =3, range 1–6).
The frequency of the reported adverse events is shown in
Table 1. None of the adverse events were life-threatening.
Except for hearing loss, the other adverse events were not
permanent and they subsided when the treatment ended. In
addition to these adverse events, the patients complained of
painful injections during the intensive phase of treatment,
taking too many tablets, having to undergo lengthy daily
treatment schedules and some tablets tasting awful. Some
of the patients lamented that the entire treatment experience
was very stressful for them. Despite these medication-related
challenges, all the patients completed their treatment and
were cured of the MDR-TB infection after 20–24 months of
taking anti-TB medicines on a daily basis.
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Figure 2 Correlation of the physical and mental component scores.
Abbreviations: MCS, mental component summary; PCS, physical component summary.
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Adverse event

Patients reporting
(N=36), n (%)

Hearing loss
Vomiting
Joint pain
Nausea
Tinnitus
Dizziness
Abdominal pain
Headache
Fatigue
Vision problems

9 (25)
8 (22)
8 (22)
7 (19)
6 (17)
6 (17)
6 (17)
5 (14)
5 (14)
4 (11)

Only four of the 32 patients (12.5%) who experienced at
least one adverse event rated their HRQoL ,50 points. The
HRQoL scores for these four patients were 38.6, 42.0, 48.4,
and 49.9. Figure 3 shows the association between the total
number of adverse events reported per patient and their overall
HRQoL score. No association was found between the occurrence of adverse events and patients’ ratings of their HRQoL
(P=0.34) at the end of MDR-TB treatment. Neither did the
occurrence of ototoxicity (P=0.45), gastrointestinal adverse
events (P=0.70), joint pain, or neuropathy (P=0.30) significantly influence the patients’ HRQoL scores (Table 2).

Discussion
In our study, patients’ HRQoL ratings were moderately low
at the end of their MDR-TB treatment. The maximum overall
HRQoL score of the patients was 61 points, while the lowest
was 25 points, which is way below the ideal HRQoL rating of
80 norm-based points. PF, RP, and RE were the lowest-rated
dimensions of health, barely achieving ratings .55 points.

No association was found between these HRQoL scores and
the occurrence of adverse events.
The majority of the surveyed patients experienced at least
one adverse event during their treatment. These adverse events
were hardly debilitating or life-threatening. The occurrence
of the adverse events was unrelated to the patients’ HRQoL
scores. This finding might appear surprising and counterintuitive, but it has to be interpreted carefully. First, we have previously reported that almost all the adverse events experienced
by the patients during MDR-TB treatment occur within the
first 8 months of treatment (also known as the intensive phase
of treatment).3 Very few new adverse events, if any, occur in
the continuation phase of treatment. However, some adverse
events that originally developed in the intensive phase, such as
the permanent adverse events, may persist into the continuation
phase of treatment. The continuation phase typically lasts for
at least 12 months depending on how long it takes for a patient
to be bacteriologically cured. Except for the few persistent
or permanent adverse events, most adverse events occurring
within the first 8 months of treatment resolve by the time the
patient progresses into the continuation phase of treatment. At
the time of treatment completion, almost all the adverse events
have fully resolved, thereby negligibly impacting on a patient’s
assessment of his/her HQRoL at the end of treatment.
Second, one would ask whether the occurrence of persistent or permanent adverse events may influence a patient’s
HRQoL rating at treatment completion. In the current study,
hearing loss was the only permanent adverse event that was
most frequently cited by the patients. Yet, the occurrence of
hearing loss did not influence the patients’ rating of their
HRQoL. A potential explanation is that the patients may
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Table 1 Frequency of patients’ self-reported adverse events
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Figure 3 Patients’ mean HRQoL scores by number of adverse events experienced by the patients.
Abbreviation: HRQoL, health-related quality of life.
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Table 2 Occurrence of adverse events and patients’ rating of
their HRQoL
Type of
adverse
event

Categories

Proportion of
patients with HRQoL
scores ,50, n (%)

P-value
(Fisher’s
exact test)

Any adverse
event
Ototoxicity
(hearing loss
and tinnitus)
Gastrointestinal
eventsa
Joint pain and
neuropathy

0–2 events
$3 events
Absent
Present

3/17 (18)
6/19 (32)
6/20 (30)
3/16 (19)

0.45

Absent
Present
Absent
Present

6/22 (27)
3/14 (21)
5/25 (20)
4/11 (36)

1.00
0.41

Note: aIncludes nausea, vomiting, abdominal pain, and diarrhea.
Abbreviation: HRQoL, health-related quality of life.

have already adjusted to their hearing loss by the time they
completed their MDR-TB treatment; hence, they did not
consider the hearing loss to be a major handicap to worry
about. Indeed, the patients may have resigned themselves
into accepting these adverse events as part of their MDR-TB
treatment knowing that the benefits far outweigh any adverse
event, making the patients not to complain about the events.
Alternatively, some of the patients may have experienced
only mild forms of hearing loss, while others may have
received hearing aids that corrected for the hearing deficit,
perhaps further explaining why they rated their HRQoL
similarly to those who did not experience hearing loss.
Third, we could have surveyed a biased sample of wellmotivated and tolerant patients who were determined to go
through their entire MDR-TB treatment schedule despite
the challenges posed by any adverse event(s) they may have
encountered during the course of treatment. Such a group of
treatment “survivors” might be the patients who did not suffer
from the potentially severe or serious adverse events, which
may have lowered their HRQoL rating. This is an inherent
limitation of our study design because we did not compare
the HQRoL of patients completing MDR-TB treatment with
those who might have dropped off from their treatment at
an earlier stage.
The small sample size in our study was a major limitation.
We were able to survey only 36 of the targeted 138 (26%)
respondents. This low sample coverage underpowered the
ability of the study to detect the predefined differences if they
would exist. However, the current data show that there is no
association between the occurrence of adverse events and the
patients’ HRQoL at the end of MDR-TB treatment.
Last, as postulated by Stewart and Nápoles-Springer27 and
by Lee et al,28 the patients’ perception of their HRQoL may
vary according to the patients’ socioeconomic background

2374

Powered by TCPDF (www.tcpdf.org)

0.70

submit your manuscript | www.dovepress.com

Dovepress

and cultural context. It is, therefore, possible that a patient
raised up in a developing country context, such as Namibia,
may rate his/her health in the presence of aminoglycosideinduced hearing loss differently from a patient raised up
and living in a developed country setting who experiences
a similar condition. Such differences in people-perceived
HRQoL may depend on the individual’s tolerance and
acceptance to live with some health conditions, as well as
the support availed to the patient through the social structures
or the health system in which he or she lives. It would be
advisable to confirm this postulation in a larger, multi-country
comparative study.
The high Cronbach’s alpha values (.0.8) and the lack
of correlation between the physical component and mental
component scores show good psychometric properties of the
SF-8 questionnaire. This compares favorably with the good
Cronbach’s alpha values of 0.82 for the physical dimension
and 0.87 for the mental dimension as reported by Severo
et al,29 who used the Portuguese version of the SF-36 questionnaire. However, it is important to note that some scholars have
cautioned against the use of Cronbach’s alpha in assessing
the reliability of tools for measuring HRQoL.30,31 Our findings
indicate that the SF-8 questionnaire is a simple, reliable tool
that could be used for the routine measurement and clinical
monitoring of changes in the HRQoL of patients treated for
MDR-TB, especially at an aggregate or group level.
The findings of the current study have important programmatic and clinical implications for the treatment of MDR-TB,
particularly in Namibia. Although there was no correlation
between the occurrence of treatment-related adverse events
and the patients’ HRQoL scoring, we encourage TB program
managers and clinicians to pay closer attention to changes
in HRQoL in the patients undergoing MDR-TB treatment.
While we could not demonstrate it, there is a possibility that
the HRQoL of the patients in our study may have transiently
diminished at the earlier stages of their MDR-TB treatment
(in the intensive phase), due to the occurrence of adverse
events. Our argument is informed by the various studies of
patients treated for drug-susceptible TB, which have shown
that the patients’ HRQoL ratings change at various stages in
the course of their TB treatment.12,15,32,33
Among the patients who successfully completed their
prescribed MDR-TB treatment, it appears that disease factors,
rather than treatment-related adverse events, may have a bigger role in influencing the HRQoL of the patients.34 Better
clinical management of the potentially serious or severe
adverse events experienced by the patients will ensure that
the adverse events do not significantly contribute to the
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decrement of patients’ HRQoL. We recommend that a larger
longitudinal study be conducted to determine the relative
role that MDR-TB-disease and its treatment may play in
influencing the patients’ HRQoL ratings.
Since the SF-8 questionnaire is a reliable, simple, and
easy-to-apply tool, we recommend TB program managers and clinicians to routinely use it to monitor changes
in HRQoL in the patients. Such routine patient HRQoL
measurements could be aggregated at a programmatic level
to monitor the groupwise impact of MDR-TB treatment on
the patients’ HRQoL as a quality of care indicator for the
MDR-TB treatment program.
A major strength of the current study is that the questionnaire used was short and easy to administer. However, being
cross-sectional, the study only collected data at one point
in time (at the end of MDR-TB treatment). Consequently,
it was not possible for us to compare the patients’ baseline
HRQoL scores with their subsequent scores at various points
during the treatment and at the end of the treatment. Moreover, there could have been biases caused by the patients’
recall and selective self-reporting of adverse events and also
by TB clinic nurses administering the questionnaire to the
patients because they were the same nurses who provided
care to the patients. However, we addressed this challenge
by extracting supplemental data on adverse events from the
patients’ MDR-TB treatment records.

Conclusion
Patients who completed their MDR-TB treatment in Namibia
tended to score moderately low on their HRQoL using
the generic SF-8 questionnaire. No association was found
between the patients’ HRQoL scores upon treatment completion and the occurrence of adverse events. This finding needs
to be confirmed in a larger study that measures HRQoL at
baseline, at multiple time points during the MDR-TB treatment phases and at the completion of treatment so that the
changes in HRQoL may be ascertained.
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1. When did you start your treatment for drug-resistant tuberculosis?
Month: _______________ Year: ____________________
2. Did you experience any major unpleasant side effect/s during the course of your tuberculosis treatment that made you feel bad about
taking your medications?
Yes:  (complete table below) No:  (go to question 3)
List below all
unpleasant side
effect/s that
you remember
experiencing
a
b
c
d
e

State the month
and year when
the side effect/s
occurred?

Approximately how long
did the side effect/s last
(days/weeks/months)?

Month/year
Month/year
Month/year
Month/year
Month/year

____ days/weeks/months
____ days/weeks/months
____ days/weeks/months
____ days/weeks/months
____ days/weeks/months

What did you
do to avoid or
minimize the
side effect/s?

Have you
completely
recovered
from the side
effect/s?

Any comments
about your
experience
taking MDRTB medicines?

Yes/no
Yes/no
Yes/no
Yes/no
Yes/no

3. During the last month of your prescribed TB treatment, how would you describe the taking of your medication?
Missed taking on more
than 5 occasions

Missed taking on
3–5 occasions

Missed taking on
1–2 occasions

Never missed
taking my medicine

Cannot
remember

Figure S1 The three supplemental questions on the occurrence of adverse events during MDR-TB treatment.
Abbreviation: MDR-TB, multidrug-resistant tuberculosis.
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