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Abstract

Background: Unlike active tuberculosis, latent tuberculosis infection (LTBI) is asymptomatic and often considered
not to affect the health-related quality of life (HRQoL) of patients. However, being diagnosed with and treated for
LTBI can be associated with adverse clinical evens such side effects of treatment as well as psychosocial challenges.
Therefore, the aims of this study were to qualitatively explore patients’ experiences during diagnosis and treatment
of LTBI in Stockholm measure their HRQoL, and contrast and merge the results to better understand how the
HRQoL of these patients is affected.

Methods: LTBI patients who were treated in Stockholm during September 2017 and June 2018and who fulfilled
the inclusion criteria were invited to fill a survey that included a HRQoL instrument, EQ-5D-3 L, and a mental health
screening instrument, RHS-15. After filling the survey, a subset of these patients was asked to participate in an
interview with open-ended questions that focused on their experiences during the diagnosis and treatment.

Results: In total 108 participants filled that survey and interviews were conducted with 20 patients. Patients scored
relatively high on EQ-5D: the scores of utility and VAS scale are similar to those reported by the general population
of Stockholm. Very few patients reported problems on the physical health domains of EQ-5D which was supported
by the quantitative data that showed no effect on physical health and usual activity. Thirty-eight percent screened
positive for RHS-15 and 27.8% reported problems with anxiety/depression domain of EQ-5D which could be related
to many stressing factors mentioned in the interviews such as: fear and distress related to lack of clarity about LTBI
diagnosis, perceived risk of infecting others and uncertainties about the future.

Conclusion: The quantified HRQoL of LTBI patients in Stockholm is similar to the general population and there is
thus no HRQoL decrements that is detectable with EQ-5D. However, the study reinforces the importance of tackling
anxiety and fear and ensuring good health information for persons diagnosed with and treated for LTBI.
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Introduction
Unlike the active form of the disease, latent tuberculosis
infection (LTBI) is an asymptomatic condition in which
patients carry the bacteria but do not show any sign of
illness, however they are at risk of disease activation at
any time in the future [1]. LTBI preventive treatment
can reduce the risk of activation however it comes with
a risk of adverse drug reactions [2]. Therefore Screening

and treatment of LTBI may be recommended if the
potential benefit of preventive treatment outweighs the
risk of side effects [1]. LTBI management is a part of TB
control mainly in low incidence countries such as
Sweden where around 90% of TB cases are foreign born.
National Swedish policy on TB prevention recommends
systematic LTBI screening of selected migrants from
high TB-incidence countries [3, 4].
Despite being asymptomatic, a diagnosis of LTBI may

cause anxiety and raise concerns among patients in addition
to the risk of adverse drug reactions of preventive treatment
[5]. This diagnosis may also be miscomprehended as active
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TB which can increase stigma and psychological stress
[6, 7]. All these factors can impair the Health-Related
Quality of Life (HRQoL) of patients in term of physical,
mental and/or social well-being.
There are few studies in the literature on HRQoL of this

patient group. Studies from Canada and the United States
show no statistically significant decrease of HRQoL of
LTBI patients and therefore it is often considered that this
patient group has similar HRQoL to the general popula-
tion [8, 9]. However, these studies along with the current
literature do not share any knowledge about factors influ-
encing this HRQoL or a deep understanding of the phys-
ical and mental well-being of these patients.
Heath status and the effect of LTBI diagnosis and treat-

ment are important as successful strategies to reduce the
TB burden globally includes LTBI management especially
in low incidence setting, and therefore data about HRQoL
is needed to assess the effectiveness and cost-effectiveness
of different interventions [10, 11]. Hence, came the rational
of this mixed method study to understand the HRQoL not
only quantitatively through validated instruments but also
through patients interviews that capture some knowledge
and dimensions that are not covered quantitatively.
The aim of this mixed-method study is to answer 3

main questions: what is the HRQoL of LTBI patients in
Stockholm and what is the prevalence of mental health
concerns among them? How did these patients experi-
ence the diagnosis and treatment of LTBI? And what are
the factors influencing the HRQOL of these patients?

Methods
Study design
This cross-sectional study was conducted through sur-
veys distributed to LTBI patients followed by interviews
with a subset of them to better understand what factors
influence HRQoL and to validate, contrast or explain the
quantitative scores obtained through the survey.
This study follows a mixed method design building

upon the strengths of both qualitative and quantitative
methods [11, 12]. the sampling for the qualitative group
did not depend on the quantitative results, rather some
patients were asked to participate based on some socio-
demographic sampling and the interviews took place at
the same time as the survey; therefore this mixed
method design followed the parallel convergent design
time allowing the examination of both data in a concur-
rent fashion with an advantage of decreasing the risk of
no-participation which could be suspected in this patient
group if a sequential design was used instead(ex. inter-
views taking place in the next visit) [13, 14].

Study population and recruitment
The study participants were patients aged 16 or older di-
agnosed and under treatment for LTBI at the Infectious

Disease or Pediatric clinics in Karolinska University Hos-
pital, Sweden. Patients were identified through electronic
patient records and recruited consecutively between
September 2017 and June 2018. The required sample
size to detect a significant relative difference in HRQoL
score of 9% (5% significance level and 80% power) be-
tween persons on treatment for LTBI and the general
population was calculated to be 52. The 9% difference
was reported in a study comparing LTBI utility scores to
a control group [9]. Consecutive sampling was consid-
ered a suitable equivalent to probability sampling tech-
nique for this study and all patients that met the
inclusion criteria during the study period were invited to
participate in the survey [15].
LTBI Patients with disabling medical conditions that

were the main indication for LTBI screening, such as
systemic rheumatic diseases, dialysis, transplantation,
and other conditions requiring immunosuppressive ther-
apy were excluded. Patients with a language barrier who
did not speak any of the languages in which the EQ-5D
instrument was available or found it difficult to under-
stand the questionnaire were also excluded.
The socio-demographic characteristics were assessed

while conducting the survey and a sub-sample of partici-
pants were purposively invited to participate also in the
qualitative interview based on their age, gender, preg-
nancy history and country of origin. The reasoning be-
hind this sampling was to recruit participants so that the
qualitative and quantitative samples would be compar-
able to a high extent. Data collection for the qualitative
interviews stopped when data saturation, the point at
which no new information emerged, was reached.

Data collection
HRQoL was assessed using the validated instrument EQ-
5D-3 L developed by the EuroQol Group [16]. The instru-
ment consists of 2 main parts: (a) a descriptive system of 5
dimensions (mobility, self-care, usual activities, pain/dis-
comfort and anxiety/depression) where the participant
indicates for each dimension whether he/she has no prob-
lems, some problems or severe problems; (b) a visual
analogue scale (VAS) where the participant self-rates
health on a vertical visual scale from 0 (worst health) to
100 (best health) [16]. Refugee health screening-15 (RHS-
15), a validated instrument of 15 questions, was used to
screen for mental health issues among study subjects with
a migration background [17].
The qualitative data collection was facilitated by an

interview guide that was developed to capture the experi-
ences of the patients during the diagnosis and treatment
of LTBI and the factors influencing their HRQoL. Inter-
views were completed by JS and LJ who are fluent in ei-
ther Arabic, English, Swedish or French. For interviews
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conducted in Tigrinja, Somali, Mongolian, Amarinja and
Thai, certified trained translators were used.

Analysis
The EQ-5D domains were dichotomized into no problems
or problems (some or severe) and described as counts (%)
with the 95% confidence intervals. The scores from these
domains were used to generate EQ-5D utility scores. In
addition, the EQ-VAS median, 25th and 75th interquartile
range (IRQ) were calculated. The data from this study was
compared to another EQ-5D data set representing the
general population of Stockholm County which was ob-
tained through “Hälsa Stockholm 2014” a public health
survey performed by Stockholm County Council [18]. The
scores from RHS-15 questions were dichotomized to
either a positive or negative screening outcome as per the
instrument validation, and described by the counts (%) of
people with positive screening with the 95% confidence
interval.
As the EQ-5D data was positively skewed, it was di-

chotomized into 2 groups below and above the median
value. Chi-square tests were performed to test whether
LTBI patients had significantly different HRQoL mea-
sures compared to the general population of Stockholm.
Phi coefficients were obtained through Chi-square and it
is a measure of association between the two variables; a
coefficient between − 0.1 and 0.1 was considered weak/
no association [19]. Analysis was performed using statis-
tical program R version 3.5.1 [20].
The interviews were transcribed verbatim by JS and LJ in

English and a thematic analysis approach was used for data
analysis [21]. Interviews were read thoroughly by JS and LJ
and thereafter coded manually. The codes were discussed
with another researcher AS and sorted into emerging cat-
egories [22]. Finally, these categories were classified under

the three main dimensions of HRQoL determined by
Cherepenov et al. [23]: physical, psychosocial and pain.
Quantitative data were also categorized using the same di-
mensions as shown in Fig. 1. This conceptualization of
HRQoL dimensions by Cherepenov et al. [23] were used to
facilitate the analysis of the data and the integration of
qualitative and quantitative results.

Mixed method integration and analysis
Integration of the survey and interviews was done first
through using the quantitative data to orient the sampling
of the qualitative participants, then through merging and
contrasting the two datasets for comparison and presenting
the results through a joint display (Table 2) [12, 14]. The
joint display includes a mixed method meta-inferences that
indicates whether the findings of qualitative and quantita-
tive data confirm and reinforce each other (“confirmation”);
contradict and disagree with each other (“discordance”); or
whether one data set allowed expanding the understanding
of the other and brought complementary aspects for the
analysis (“expansion”) [14, 24].

Results
One hundred thirty patients were identified as eligible
and asked to participate in the study, 20 declined while
110 (84.6%) accepted of which 2 participants could not
fill the EQ-5D survey due to language difficulties. The
final sample included 108 participants, of which 104
(96%) were foreign born. Out of the 108, 95(88%) were
able to complete the RHS-15 questionnaire while 13 par-
ticipants did not complete this part of the survey due to
language barrier. In total, 20 patients were recruited for
the qualitative interviews. Baseline characteristics of all
participants in the survey and qualitative interviews are
summarized in Table 1.

Fig. 1 Matching the survey items to the main dimensions of HRQoL
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The qualitative, quantitative and mixed-method results
for each of these health dimensions are presented in
Table 2 and the quality of life scores results are pre-
sented in Table 3.

Physical functioning and pain
A small percentage of patients reported problems with
physical functioning in term of mobility (7.4%), and
usual activity or self-care (1.8%). The qualitative inter-
viewees highlighted that they are able to do the same
activities and carry on the same routines as before the
diagnosis/treatment which did not have an effect on
their physical capacity. Problems with the pain/discom-
fort domain in the EQ-5D questionnaire were reported
by 24.1% of survey participants. No/ minimal side effects
were reported in the qualitative interviews except for 3
individuals who described a stomach pain/discomfort
feeling associated with the medication uptake.

Psychosocial health
Anxiety/depression is the domain with the highest per-
centage of problems reported as 27.8% of participants
indicating some or severe problems. In addition, 36 out
of the 95 participants (38%) who completed the RHS-15
screened positive on RHS-15 indicating some form of
mental distress. These mental health concerns were ex-
plored further in the interviews; Interviewees mentioned
that the diagnosis created some fears due to lack of
knowledge and information about this type of disease
and its severity, especially that TB is often associated
with death and severe consequences in their home coun-
try. Patients expressed fear of being contagious and
affecting their surrounding which was especially empha-
sized by pregnant women who were concerned about
breastfeeding and being in close contact with their

children. Patients also expressed their worries about ac-
tivation of the latent disease in the future or “getting sick
again” despite adherence to treatment.

Quality of life
The EQ-5D utility score median was 1 with interquartile
range of 0.796 and 1 while the EQ-5D VAS median was
90 with interquartile range of 75 and 100. (Table 3).
There was no statistically significant difference in EQ-

5D utility score between LTBI patient and the general
population (p = 0.079). LTBI patients had a significantly
higher median EQ-VAS score than the general popula-
tion (p = 0.032, Phi value = − 0.015).
A multilinear regression model was used to regress the

EQ-5D VAS score on age, sex, recent pregnancy, coun-
try of origin and treatment phase. None of these vari-
ables were statistically significant.

Discussion
Our results do not support the use of any HRQoL decre-
ments for LTBI diagnosis/treatment in economic evalua-
tions. This study found a high prevalence of positive
screening results using an instrument validated for men-
tal health screening in migrants. However, we did not
compare prevalence of mental health problems with
non-LTBI patients with a similar sociodemographic pro-
file, and can therefore not draw any firm conclusion
whether LTBI diagnosis in itself is associated with men-
tal health problems. Nevertheless, these findings were
supported by our mixed method analysis and may indi-
cate that this particular patient group requires tailored
psychosocial support.
EQ-5D results suggest that there is no compromise of

physical function, which was also supported by the
qualitative data. This finding is in line with the definition

Table 1 Sociodemographic characteristics of the study participants

Quantitative survey data n = 108 Qualitative interview data n = 20

Age, mean (SD), years 29.6 (8%) 31.05 (7.8%)

Sex, n (%), women 82 (76.6%) 16 (80%)

Recent pregnancy, n (%) 59 (71.9%) 10 (62.5%)

Region of origin, n (%)

Africa 66 (61.1%) 13 (65%)

Asia 33(30.6%) 5(25%)

Europe 8 (7.4%) 1(5%)

Other 1 (0.9%) 1(5%)

Treatment phase, n (%)

Start (first 2 weeks) 35 (32.4%) 11(55%)

Middle 55(50.9%) 7(35%)

End (last 2 weeks) 13(12%) 2(10%)

Missing data 5(4.6%) –

Shedrawy et al. Health and Quality of Life Outcomes          (2019) 17:158 Page 4 of 7



Table 2 joint display of quantitative, qualitative and mixed methods inference results
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of LTBI as a condition free from physical signs or symp-
toms. A previous longitudinal study showed that LTBI
diagnosis and treatment had a minimal HRQoL impair-
ment compared to the control group [9].
On the other hand, the literature also emphasizes that

LTBI patients may be affected by stigma and the fear of
disease activation [5] which is in line with our qualitative
findings. One previous study showed a decrease in the
mental well-being of LTBI patients after therapy [25]
which suggests that it is important to address fear and
anxiety and having a referral system in place that can
provide psychosocial support when needed. This ap-
proach might be particularly needed in Sweden and
other low TB incidence settings where most LTBI pa-
tients are migrants, of which many are asylum seekers
who may have barriers to access care and limited know-
ledge about the healthcare system [26, 27]. These mental
health concerns were not well reflected in the overall
EQ-5D scores as patients scored relatively high and very
similar to the general population of Stockholm. These
results bring to the forth the discussion about the heavy
preponderance of physical items in EQ-5D and its ques-
tionable sensitivity to mental health concerns and de-
tecting changes in social/psychological well-being. This
generic instrument has been criticized previously on its
large focus on the physical dimension of well-being
compared to psychosocial dimension [28, 29].
Finally, this study along with previous literature show

that fear of TB disease activation or transmission are
common. While this can be considered a negative effect
of a LTBI diagnosis, it may also be a motivating factor
for accepting treatment. The fear and anxiety accom-
panying the diagnosis may thus be regarded as rational
and a necessary consequence since the associated risk of
progression to active TB disease indeed means a risk of
severe suffering and transmission to others. Moreover,
LTBI patient may not be able to clearly distinguish be-
tween the active and latent form of TB. Regardless of
whether such anxiety is accounted for as a quantifiable
HRQoL decrement or not, clear health information
should be reinforced, clarifying the difference between
TB disease and LTBI, the possibilities of disease preven-
tion with treatment of LTBI and the consequences of
not treating the condition.

In summary, better information system and a pro-
grammatic tackling of mental health concerns need to
be added to LTBI management program in order to de-
crease the risk of fear, anxiety and stigma which directly
affect the HRQoL of this patient group.

Strengths and limitations
This study employed a mixed method design that allowed
a deeper understanding of the HRQoL of a patient group
using quantitative and qualitative data with matching
characteristics of the two samples, rather than relying on
one single approach. Using validated instruments available
in the languages of the target group was another strength
of this study. Despite using professional translators, some
of the information might has been lost during the process
of translating. Some caution is warranted when generaliz-
ing our results to other settings with a different patient
profile and different practices of screening.

Conclusion
This study supports the hypothesis of no quality of life
decrement during LTBI treatment.
However, mental health concerns are common among

LTBI patient in Stockholm. the signs of mental distress
can be prevented through a good information system for
diagnosed patients and through programmatic tackling
of mental health as part of LTBI management.
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