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Abstract
Background
The Short Musculoskeletal Function Assessment (SMFA) tool measures function and quality of life in patients with musculoskeletal
conditions.
Objective
This study aimed to translate and adapt culturally the SMFA into Chichewa, and assess its clinimetric properties.
Methods
The translated Chichewa version was administered to 53 patients with musculoskeletal disorders. To assess repeatability, an additional 20
patients answered the questionnaire twice over a time interval of two weeks. Internal consistency, floor and ceiling effects, and repeatability
were tested; construct validity was assessed with the World Health Organization Quality of Life Assessment tool (WHOQOL-BREF).
Results
There was good internal consistency for both Dysfunction and Bothersome indices (Cronbach’s alpha 0.90) and good construct validity
between both indices with the WHOQOL-BREF. Pearson’s correlation coefficient and intraclass correlation coefficient (ICC) for
repeatability for the Dysfunction Index were 0.941 and 0.922 (95% CI: 0.772, 0.971) respectively, and 0.877 and 0.851 (95% CI: 0.629,
0.941) for the Bothersome Index respectively.
Conclusion
The translated Chichewa SMFA is a valid tool for populations that speak the Chichewa language.
Keywords: Short Musculoskeletal Function Assessment Questionnaire, SMFA, Chichewa, clinimetric measures, quality of life

Introduction

Trauma and musculoskeletal impairment (TMSI) conditions
are the most common cause of severe long-term pain and
physical disability worldwide 1. TMSI conditions vary in
clinical presentation and include both acute and chronic
disorders. Examples include low back pain, different types
of arthritis, and musculoskeletal injuries such as fractures
and sprains.
In the 2010 World Health Organization Global Burden of
Disease (WHO-GBD) study, musculoskeletal disorders
accounted for 21.3% of Years Lived with Disability (YLDs)
globally2. Low back pain (LBP) was the leading cause of
YLDs, whereas neck pain was the fourth cause 2. Although
most musculoskeletal disorders do not directly lead to
mortality, they limit individuals’ activities and capacity to live
independent lives. Hence, their impact on quality of life is

significant, leading to loss of productivity for the individuals
and society. The World Health Organisation has recognized
the significant contribution of musculoskeletal problems
towards the total burden of disease as can be seen by their
endorsement of the Bone and Joint Decade from 2000-2010
3
. Most musculoskeletal impairment (MSI) conditions are
associated with increasing age and lifestyle. The increasing
number of older people globally 4, the epidemiological
shift of disease pathology and the escalating burden of
trauma in low- and middle- income countries mean that
these conditions will increase, and so will their resulting
burden in these countries. Malawi has a population of
approximately 18 million with 83% of the population living
in rural areas 5. The country has one of the lowest Gross
National Income (GNI) per capita in the world at 320 USD
6
. In 2009 injuries were responsible for 5.1% of all Disability
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Adjusted Life Years (DALYs) in Malawi 7. The common
musculoskeletal disorders endure for long periods, even
if their limit on function is less than some other diseases.
As a result, musculoskeletal disorders ranked as the third
leading cause of years lived with disability (YLD) in Malawi
in 2016, with 909 YLD per 100,000 8. This was in contrast
to other non-communicable diseases with 1714 YLD per
100,000 and mental disorders, with 1555 YLD per 100,000.
In 1990, musculoskeletal disorders had ranked fifth, when
nutritional deficiencies (1167 YLD) and malaria/neglected
tropical diseases (985 YLD) were more prominent8. In 2016,
musculoskeletal disorders ranked thirteenth as a cause of
DALYs (929 DALYs per 100,000) 8.
There is need to understand the effect of TMSI on the
quality of life in developing countries such as Malawi which
are experiencing an increase in trauma and musculoskeletal
impairment. A standardized simple assessment of the
function of people with musculoskeletal disorders could help
to determine the impact of the disease on the individual’s daily
life. Results from musculoskeletal function assessment over
the course of a disease will also help to optimize interventions
to improve function or prevent progression of the disease
and long-term disability. The Short Musculoskeletal Function
Assessment (SMFA) is a tool designed to measure function
in patients with a broad range of musculoskeletal disorders
and may be used for assessment of the health status of
the patient or impact of treatment 9. It is widely used in
English-speaking countries. However, it is now recognized
that if questionnaires are to be used across cultures, they
must not only be translated well but must also be adapted
for a particular culture to maintain content validity of the
instrument 10. Thus, there are several non-English versions
of the SMFA that have been cross-culturally adapted, and
their validity and reliability have been studied, proving to be
consistent across gender and age categories 11-14. However,
to our knowledge, there is noChichewa version of the SMFA
adapted for the Malawian community. Chichewa is the language
of the Chewas, the biggest population group in Malawi, and
is spoken by around two-thirds of the population especially
in the populous central and southern regions and is also
spoken in parts of Zambia and Mozambique 15. The literacy
rate for adults (aged ≥15 years) in Malawi is 64% with 42%
of the population being literate in Chichewa only [5], hence the
need to use a Chichewa version of the SMFA when assessing
musculoskeletal function status. This paper describes the
validation of the SMFA Chichewa version in Malawi.

Methods

This study was done in two stages. Firstly, the English version
of the SMFA questionnaire was translated into Chichewa.
Secondly, the clinimetric properties of the translated
version were assessed. The World Health Organization
Quality of Life (WHOQOL) assessment tool was used to
assess the construct validity of the Chichewa SMFA. The
WHOQOL-BREF was the only quality of life assessment
tool that was previously translated and validated in Chichewa
16
. Written informed consent was obtained from all patients
who took part in the study. Ethics approval was obtained
from the College of Medicine Research Ethics Committee
(COMREC) and the University of California San Francisco
https://dx.doi.org/10.4314/mmj.v31i1.11

Medical Center Institutional Review Board.

Description of the tools

The SMFA is a 46-item self-reported functional status
questionnaire, which has two parts: the Dysfunction and
Bothersome indices 9. The Dysfunction Index consists of
34 questions that assess the functional status of the patients,
whereas the Bothersome Index has 12 questions that allow
patients to evaluate how bothered they are by their functional
problems. The Dysfunction Index questions are grouped
into four categories: daily activities, emotional status, hand
and arm function, and mobility. The Bothersome Index
questions assess how much one is bothered in areas of
recreation or leisure, work, sleep and rest. All items are rated
on a 5-point scale with a score of 1 indicating no problem, or
not at all bothered, and a score of 5 indicating unable to do
something or extremely bothered. The total scores for each
sub scale are then standardized using the formula: (Actual raw
score – lowest possible score / possible raw score range) x 100. The
standardized scores for each subscale or index range from 0
to 100 with higher scores indicating poor function.

Translation Process

The translation process followed a standardized procedure10.
Firstly two bilingual translators with Chichewa as their mother
tongue translated the English questionnaire independently
into Chichewa. Differences from these two translations were
resolved by consensus between the translators, and one
Chichewa questionnaire was accepted. Secondly, the accepted
Chichewa version was translated back into English by another
set of two independent translators, with no prior knowledge
of the contents of the SMFA questionnaire. These backtranslated forms were compared with the original form to
ensure that they had the same content. A committee then
reviewed the translated questionnaire to ensure that the
wording was clear, that there were no vague sentences,
the words meant the same, and that they had experiential
equivalence. Experiential equivalence means that activities
of daily living in the translated version of the questionnaire
reflected activities of daily living in Malawian culture. The
committee consisted of three orthopaedic surgeons, two
research assistants, and two lay people from the community.
The translated questionnaire was then pre-tested on a
purposive sample of 20 non-study participants with different
musculoskeletal problems before administering them to
the study population, as recommended by Beaton et.al. 10.
The aim of pre-testing was to explore how the participants
interpreted the items on the questionnaires and whether they
understood the meaning of the questionnaire items but also
to probe the meaning of their responses. Only a few minor
corrections on some words were made after the pre-testing.

Study setting and participants

The final translated Chichewa version of the SMFA and the
WHOQOL-BREF were administered to 53 participants to
assess the clinimetric properties of the translated version
of the SMFA. Another sample of 20 participants separate
from the initial population answered the questionnaire twice
at an interval of 2 weeks apart to test for repeatability. The
respondents were consecutive patients with either traumatic
or non-traumatic musculoskeletal problems presenting at
Queen Elizabeth Central Hospital’s orthopaedic wards or
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outpatients clinic, from October 2015 to March 2016. Queen
Elizabeth Central Hospital, which is located in the city of
Blantyre, is a tertiary care facility and the main teaching
hospital in the country. Orthopaedic patients come from
within Blantyre or are referred from any of the 13 districts
in the southern region of the country. Outpatient clinics are
done once a week. Sample size determination was based on
guidelines for the process of cross-cultural adaptation of
self-report measures10.

Statistical analysis

The initial population of 53 respondents completed 99.9%
of all SMFA and WHOQOL-BREF questions, while the
test-retest population of 20 respondents answered 97.9%
of questions. Given their small number, unanswered
questions were disregarded in statistical analysis. To aid
in the investigation, the SMFA was categorized into its
two documented subscales: the Dysfunction Index and
the Bothersome Index, consisting of 34 and 12 questions
respectively. Each response was scored and raw scores
for each patient’s Dysfunction Index were calculated by
summing up scores for questions 1 to34. Raw scores for each
patient’s Bothersome Index were calculated by summing up
scores for questions 35 to 46. The data from these separate
subscales were analyzed using IBM SPSS Statistics version
23 to determine validity, internal consistency, floor/ceiling
effects, and repeatability.

Construct validity

Construct validity was utilized to determine that the Chichewa
translated SFMA measured quality of life similarly to a
previously validated Chichewa translated measure of general
health. To measure this, Pearson correlation was calculated
for the Dysfunction Index and Bothersome Index with the
WHO-QOL domain scores for overall health, physical,
psychological, social, and environment. The WHOQOLBREF is a 26-item shorter version of the WHOQOL-100,
and is divided into four domains namely: physical,
psychological, social and environmental17. The closer the
R-value is to 1 indicates increasing convergence between
the two measurement tools. By convention, strong, good,
moderate, and weak correlations were defined as >0.70,
0.50-0.70, 0.30-0.50 and <0.30, respectively.

Internal consistency

Internal consistency is utilized to determine the homogeneity
of an individual subscale. Essentially, this value demonstrates
that a group of questions is evaluating the same construct 18.
To measure this, Cronbach’s alpha was calculated for each
subscale. A Cronbach’s alpha >0.70 was accepted as being
significant 18.

Floor/ceiling effects

To determine if floor and ceiling effects were present, the
percentage of patients who achieved the best scores and
those who achieved the worst scores for both indexes were
determined for each subscale using the initial population.
Floor or ceiling effects were considered to be present if 15%
of respondents or greater reported either the worse or best
possible scores, respectively 18.

Repeatability

To assess repeatability, questionnaires were analyzed to
determine their agreement—the extent to which scores from
https://dx.doi.org/10.4314/mmj.v31i1.11

different time points resemble each other—and reliability,
which measures how easily patients can be distinguished
from each other on repeated testing. For these analyses, the
test-retest population was utilized. The sum of the scores
for the SMFA subscales was determined at each of the two
time points. To assess agreement, the mean difference of
the sums between time points was calculated, along with
their respective 95% confidence intervals (CI). Scores were
considered to be statistically similar if the confidence interval
contained zero. Reliability was evaluated by determining the
Pearson’s correlation coefficient and the intraclass correlation
coefficient (ICC) between sums (or index scores) at the two
time points. The ICCs were determined using the two-way
random effects model with agreement type, along with
their corresponding 95% confidence interval. A significant
correlation was demonstrated by an ICC value of 0.70 or
higher 18.

Results

Demographics

In the initial population, 53 patients were included and 20
patients were included in the test-retest population. The
mean age was 36.5 years in the initial population and 43.4
years in the test-retest population. Of respondents in the
test-retest population, 18 (90%) were males. All patients in
the test-retest population had fractures whereas 62.1% of
the initial population had fractures. Demographic details for
both populations are shown in Table 1.
Table 1: Patient demographics
Initial
Population
(N=53)
Average Age (SD)

Test-Retest
Population (N=20)

36.5 (14.6)

43.4 (17.2)

Male

28 (52.8)

18 (90)

Female

25 (47.2)

2 (10)

0 (0)

2 (10)

13 (24.5)

9 (45)

Secondary

9 (17)

6 (30)

College/University

4 (7.5)

3 (15)

27 (50.9)

0 (0)

Femur fracture

11 (20.8)

7 (35)

Tibia/Fibula fracture

12 (22.6)

5 (25)

Radius/Ulna Fracture

6 (11.3)

1 (5)

Back Pain

5 (9.4)

0

Ankle fracture

4 (7.4)

0

Joint Dislocation

5* (9.4)

0

10 (18.9)

7 (35)

Gender: N (%)

Education Level: N (%)
Did not attend
Primary

Not disclosed
Injury: N (%)

Other

#

^

*=Joint dislocation includes: 2 hip, 2 elbow, and 1 ankle
dislocations.
#=Other includes: stiff knee, joint pain, shoulder pain,
clavicle swelling, knee fracture, bilateral leg swelling,
thumb fracture, lower extremity amputation, painful fore-
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arm, and bilateral lower extremity tendon injury.
^=Other includes: pelvic fracture, amputated hand,
maimed lower extremity, gunshot wound to femur, bilateral lower extremity fractures, chronic osteomyelitis, and a
review of previous femur operation.

The majority of patients found the questions in Chichewa
clear and easy to understand. Question 15 regarding how
difficult it is for one to drive did not apply to the majority
(75%) of respondents, as they do not drive cars. Question
2 regarding how difficult it is to open medicine bottles or
jars was adapted because, in Malawi, medicines are dispensed
in packets rather than bottles or jars. Accordingly, the
respondents were asked to say how difficult it is for them to
open other small bottles or jars.

Internal consistency

Cronbach’s alpha was 0.90 for both the Dysfunction and
Bothersome indices (Table 2).

Floor/ceiling effects

The Bothersome Index of the SMFA had 9.4% (5/53)
respondents reporting the best possible functioning score. No
patient reported the best possible score in the Dysfunction
Index. No respondents reported the worse functioning score
on any of the indices (see Table 2).
Table 2: Questionnaire internal consistency, floor/ceiling
effect, repeatability
SMFA
Subscales

Dysfunction Index

Bothersome Index

0.90

0.90

Internal Consistency
Cronbach’s Alpha
Floor/Ceiling Effect:
N (%)
Floor Effect

0/53 (0)

0/53 (0)

Ceiling Effect

0/53 (0)

5/53 (9.4)

Baseline Average (SD)

94.7 (17.3)

35.1 (5.9)

Follow-up Average
(SD)

91.0 (18.0)

33.7 (5.4)

Mean Difference (95%
CI)

-3.65 (-3.65,
-0.65)

-1.45 (-2.78, -0.12)

Pearson’s Coefficient

0.941

0.877

0.922 (0.772,
0.971)

0.851 (0.629, 0.941)

Repeatability*

ICC (95% CI)

*For repeatability, the units for baseline and follow-up
averages are different for each subscale. For the two
indices of the SMFA, the average is the average sum of
each patient’s responses to all questions in that subscale.
Construct validity
There was moderate to good correlation between the Dysfunction and Bothersome indexes of the SMFA and each of the
WHOQOL-BREF domains (Table 3).
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Table 3: Construct validity SFMA with WHOQOL-BREF
WHOQOL-BREF:
Domains
SFMA

General Health

Dysfunction
Index (R)

-0.61
(p=0.0002)

Bothersome
Index (R)

-0.51
(p=0.0256)

Physical Psychological
-0.43
(p=0.043)
-0.39
(p=0.0412)

-0.39
(p=0.0684)
-0.42
(p=0.0433)

Social

Environment

-0.43
(p=0.0474)

-0.57
(p=0.0272)

-0.34
(p=0.0754)

-0.48
(p=0.0392)

Repeatability

All data for repeatability is listed in Table 2. The Dysfunction
Index of the SMFA had a mean difference of -3.65 (95% CI:
-6.65, -0.65), while the Bothersome Index had a mean difference of -1.45 (95% CI: -2.78, -0.12). The Pearson’s correlation coefficient and ICCs for Dysfunction Index were 0.941
and 0.922 (95% CI: 0.772, 0.971) respectively. For the Bothersome Index, Pearson’s correlation coefficient was 0.877
and the ICC was 0.851 (95% CI: 0.629, 0.941).

Discussion

The findings in this study demonstrated sufficient validity, repeatability and internal consistency indicating that the
Chichewa version of the SMFA is a valid and reliable tool that
can be used to assess function in patients with musculoskeletal conditions. Translation and cross cultural adaptation of
assessment tools is important to ensure validity.
The good internal consistency of the Chichewa SMFA with a
Cronbach’s alpha of 0.90 for both the Dysfunction and the
Bothersome Indexes demonstrates that the Chichewa questions were evaluating the same construct, thus each category
in the translated version maintained its homogeneity. Our
findings are comparable to those found in the initial validation of the SMFA where the Cronbach’s alpha was 0.95 and
0.92 at baseline for Dysfunction and Bothersome Index respectively 9. The internal consistency results from the Dutch,
Brazilian, Swedish and Chinese SMFA validation studies 11-14
also compare satisfactorily with our results.
There were no floor effects for both indices and only a small
ceiling effect for the Bothersome Index. The proportion of
ceiling effects in our study is less than what was found in
the Dutch validation study12 where the Bothersome Index
had ceiling effects of 14.2%. Swiontkowski et al. reported
no floor effects and less than 5% ceiling effects in the initial
validation study 9. Although the ceiling effects in our study
were higher than in the study by Swiontkowski et al., they are
still lower than the accepted limit of 15%. One explanation
for the ceiling effects can be the possibility that a proportion
of patients had successful treatment and were just coming to
the clinic for regular follow up, without having any limitation
in function and hence scored best possible scores. Duration
from time of injury or onset of symptoms was not recorded
in this study and therefore further analysis to substantiate
this hypothesis could not be done.
There was good correlation between the SFMA scores and
the Chichewa version of WHOQOL-BREF general health
scores. This finding highlights that there was a degree of external consistency of the Chichewa SFMA to measure overall
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general health. There was also moderate correlation between
the SFMA and the WHO-QOL environment subsection. Of
note, however, there was borderline correlation between the
dysfunctional index of the SMFA and the psychological-domain of the WHOQOL-BREF at 0.39 and Bothersome
Index and physical and social domains was 0.39 and 0.34
respectively. These findings suggest that the Chichewa SFMA
cannot be used to measure specific domains of psychological, social, and physical domains. Future studies using the
Chichewa version SFMA should be cautious in attempting to
associate findings beyond the general overall health of subjects, specifically to the psychological or social domains. The
Chichewa SFMA should be used with other validated measures to make inferences on these domains.
The test-retest reliability of the Chichewa SFMA between
baseline and 2 weeks later was high with Pearson’s correlation >0.88 and intraclass coefficients >0.85. These results
are comparable with the findings in the study by Swiontkowski et al. 9.
This is the first study to evaluate the clinimetric properties
of a translated Chichewa version of the SMFA. This study has
several strengths. Firstly, although our sample size was small,
our findings were comparable with other validation studies
and showed that the Chichewa version of the SMFA is a valid tool that can be used to assess musculoskeletal function
in patients with similar conditions as our study population.
Secondly, the test-retest respondents answered the questions
two weeks apart. Marx et al.19 found no statistically significant differences in test-retest reliability of health status instruments between the time intervals of 2 days or 2 weeks
among orthopaedic patients with knee disorders. The time
interval in our study was adequate to minimize the possibility
of recall bias and not too long to allow for significant change
in disease status; so the responses were likely to be stable.
The study had some limitations. The majority of participants in both populations were treated for fractures, most
of which were lower limb fractures. This dominance of fractures may limit the generalizability of the findings to other
non-traumatic musculoskeletal conditions. Additional studies with wider variation of musculoskeletal disorders should
be performed to examine the generalizability of our results.
Another limitation is that there was uneven distribution of
gender in the test-retest population which may have affected
the results as some studies have suggested that gender may
have a significant impact on both general and health related quality of life 20, 21. Presence of comorbidities was not
assessed in this study. Consequently, dysfunction may have
been caused by other comorbidities rather than musculoskeletal conditions. Data on comorbidities would also have
helped assess divergent validity.

Conflict of interest

In conclusion, our findings have shown that our Chichewa
version of the SMFA is a valid and reliable tool that can be
used to assess musculoskeletal function in populations who
speak the Chichewa language.

11. Taylor MK, Pietrobon R, Menezes A, Olson SA, Pan D, Bathia N, et
al. Cross-cultural adaptation and validation of the Brazilian Portuguese
version of the short musculoskeletal function assessment questionnaire:
the SMFA-BR. J Bone Joint Surg Am. 2005;87(4):788-94. doi:
10.2106/JBJS.D.02080.

This study was funded by Norhed project and The Institute
for Global Orthopaedics and Traumatology.

12. Reininga IH, el Moumni M, Bulstra SK, Olthof MG, Wendt KW,
Stevens M. Cross-cultural adaptation of the Dutch Short Musculoskeletal
Function Assessment questionnaire (SMFA-NL): internal consistency,
validity, repeatability and responsiveness. Injury. 2012; 43(6):726-33.

Conclusion

Funding

https://dx.doi.org/10.4314/mmj.v31i1.11

All authors declare that they have no conflict of interest.

Ethical approval

This article does not cite any animal-based studies. All
procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amendments
or comparable ethical standards. The study was approved
by the College of Medicine Research Ethics Committee
(COMREC).

Acknowledgements
This study was funded by the NORHED Project and
Institute of Global Orthopaedics and Traumatology.

References
1. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud
C, et al. Disability-adjusted life years (DALYs) for 291 diseases and
injuries in 21 regions, 1990-2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet. 2012; 380(9859): 2197-223.
doi: 10.1016/S0140-6736(12)61689-4.
2. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M, et
al. Years lived with disability (YLDs) for 1160 sequelae of 289 diseases
and injuries 1990–2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet. 2013; 380(9859):2163-96. doi: 10.1016/
S0140-6736(12)61729-2
3. Lidgren L. The bone and joint decade 2000-2010. Bull World Health
Organ. 2003;81(9):629.
4. UN Department of Economic and Social Affairs: Population Division.
c2014 [cited 2017 March 05] Available from: http://www.un.org/esa/
population/publications/worldageing19502050/
5. The World Bank [Internet] Data: Rural Population Malawi c2018
[cited 02 May 2018]. Available from: https://data.worldbank.org/
indicator/SP.RUR.TOTL?locations=MW
6. The World Bank [Internet] Data: Malawi c2018 [cited 02 May 2018].
Available from: https://data.worldbank.org/country/malawi
7. Leppert, G (2016) Social risk management strategies and health
risk exposure – Insights and Evidence from Ghana and Malawi. PhD
thesis, Universität zu Köln. P.70-71 [cited 2018 May 02] Available
from: http://kups.ub.uni-koeln.de/6539/1/Leppert-2016_Social-RiskManagement-Strategies-and-Health-Risk-Exposure_KUPS.pdf
8. Institute for Health Metrics and Evaluation [Internet] Global Burden
of Diseases Health Data Profile: Malawi c2016 [cited 02 May 2018].
Available from: https://vizhub.healthdata.org/gbd-compare/
9. Swiontkowski MF, Engelberg R, Martin DP, Agel J. Short
musculoskeletal function assessment questionnaire: Validity, reliability,
and responsiveness. J Bone Joint Surg Am. 1999;81(9):1245-1260.
10. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for
the process of cross-cultural adaptation of self-report measures. Spine.
2000 ;25(24):3186-91.

Chokotho et al; Malawi Medical Journal 31 (1): 65-70 March 2019 Chichewa Short Musculoskeletal Function Assessment Questionnaire Validation 70		

doi: 10.1016/j.injury.2011.07.013.
13. Wang Y, He Z, Lei L, Lin D, Li Y, Wang G, et al. Reliability and
validity of the Chinese version of the Short Musculoskeletal Function
Assessment questionnaire in patients with skeletal muscle injury of
the upper or lower extremities. BMC Musculoskelet Disord. 2015;
16(1):161. doi: 10.1186/s12891-015-0617-z.
14. Ponzer S, Skoog A, Bergström G. The Short Musculoskeletal
Function Assessment Questionnaire (SMFA) Cross-cultural
adaptation, validity, reliability and responsiveness of the Swedish
SMFA (SMFA-Swe). Acta Orthop Scand. 2003; 74(6):756-63. doi:
10.1080/00016470310018324.
15. Kayambazinthu E. The Language Planning Situation in
Malawi. J Multiling Multicul Dev. 1998; 19(5):369-439. doi:
10.1080/01434639808666363
16. Colbourn T, Masache G, Skordis-Worrall J. Development, reliability,
and validity of the Chichewa WHOQOL-BREF in adults in Lilongwe,
Malawi. BMC Res Notes. 2012, 5:346. doi: 10.1186/1756-0500-5-346.
17. World Health Organisation [Internet]. Health Statistics and
Information Systems. WHOQOL Measuring Quality of Life [about 11
screens]. c2018 [cited 2018 May 02]. Available from: http://www.who.
int/healthinfo/survey/whoqol-qualityoflife/en/

https://dx.doi.org/10.4314/mmj.v31i1.11

18. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL,
Dekker J, et al. Quality criteria were proposed for measurement
properties of health status questionnaires. J Clin Epidemiol.
2007;60(1):34-42. doi: 10.1016/j.jclinepi.2006.03.012.
19. Marx RG, Menezes A, Horovitz L, Jones EC, Warren RF. A
comparison of two time intervals for test-retest reliability of health
status instruments. J Clin Epidemiol. 2003;56(8):730-5. doi: 10.1016/
S0895-4356(03)00084-2.
20. Kirchengast S, Haslinger B. Gender differences in health-related
quality of life among healthy aged and old-aged Austrians: crosssectional analysis. Gend Med. 2008; 5(3):270-8. doi: 10.1016/j.
genm.2008.07.001.
21. Gijsberts CM, Agostoni P, Hoefer IE, Asselbergs FW, Pasterkamp
G, Nathoe H, et al. Gender differences in health-related quality of
life in patients undergoing coronary angiography. Open heart. 2015;
2(1):e000231. doi: 10.1136/openhrt-2014-000231.

