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Abstract
Background The assessment of outcomes of interventions based on the patient’s perspective using patient-
reported outcome measures (PROMs) has been increasingly highlighted in clinical practice. However, health related 
quality of life (HRQoL), one of the common constructs measured by PROMs remain unknown among patients after 
heart valve replacement (HVR) in Tanzania.

Objectives To assess the HRQoL amongst patients operated on for rheumatic mitral stenosis at Jakaya Kikwete 
Cardiac Institute (JKCI).

Methods A prospective study of patients operated on due to rheumatic mitral stenosis at JKCI from January 2020 to 
April 2021 was undertaken. The HRQoL was assessed by using the MacNew questionnaire, addressing three domains 
(physical, emotional, and social function); the score ranges from 0 to 7. We categorized HRQoL as low (mean score ≤ 
4.9), moderate (5–6) and high (> 6). We analysed several sociodemographic and clinical variables for HRQoL.

Results Out of 54 patients, there were 34 females and 20 males. Their mean (± SD) age was 37.98 (± 12.58) years. 
The reliability of translated Kiswahili version of MacNew was good. The mean (± SD) global scores were 3.47 ± 0.59, 
4.88 ± 0.71 and 6.14 ± 0.50 preoperatively, at 3 months and 6 months respectively (p-values < 0.001 preoperatively 
vs. 3 months, preoperatively vs. 6 months and at 3 months vs. 6 months). The median of individual mean difference 
HRQoL score pre-operatively and at 6 months was 2.67. The preoperative and 6 months mean difference HRQoL 
scores were higher among patients with vs. without atrial fibrillation (2.95 ± 0.59 vs. 2.45 ± 0.53, p = 0.003) and those 
on anticoagulants (preoperatively) vs. not on anticoagulants (3.14 ± 0.58 vs. 2.57 ± 0.57, 0.009). The mean difference 
HRQoL scores were similar for sociodemographic and other clinical parameters, including those with stroke vs. 
without stroke.
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Introduction
Rheumatic heart disease (RHD) continues to be among 
the causes of cardiac morbidity and death among school 
children and young adults in Africa and the third most 
common cause of heart failure after hypertension and 
cardiomyopathy [1]. The prevalence of RHD in this 
region is as high as 1–3 for every 100 school children [2, 
3]. Although it has been reportedly eradicated in devel-
oped countries; globalization, refugee crises and migra-
tion have led to its evolution resulting in a global health 
problem [4–6].

In sub-Saharan Africa, patients present late in hospital 
with advanced stage of RHD requiring interventions such 
as heart valve replacement (HVR) [7–9]. Effectiveness of 
surgical interventions such as HVR has been tradition-
ally assessed based on morbidity and mortality outcomes 
[10, 11]. However, the impact of these interventions on 
the patient’s perspective assessed by patient-reported 
outcome measures (PROMs) is as well an important 
component of effectiveness as the symptomatic and func-
tional status improvement [12, 13]. To recognize this, 
the American Heart Association (AHA) included health 
related quality of life (HRQoL) assessment as part of 
the treatment-impact objective for cardiac health [12]. 
HRQoL, one of the common constructs measured by 
PROMs is defined by AHA as the discrepancy between 
actual and desired functional status and an overall impact 
of health on well-being [14]. In the past two decades, 
PROMs have been increasingly implemented in clinical 
practice in countries outside of Africa [13, 15].

PROMs can be broadly divided into generic or disease-
specific [16]. Generic PROMs are widely applicable and 
can be utilized for comparison with the general popula-
tion or with patients with different characteristics or dis-
eases. An example of generic PROMs is Short Form-36 
(SF-36) [17]. Disease-specific PROMs include questions 
on specific health problems hence making them more 
sensitive to small and probably important changes in the 
quality of life for the patient [18]. With this advantage, 
disease-specific PROMs are popular among healthcare 
providers [16]. Example of disease-specific PROMs is the 
MacNew questionnaire [19, 20]. The MacNew question-
naire has been used for patients with different kinds of 
cardiac diseases, such as heart valve diseases, [19, 21] 
angina pectoris, [22] myocardial infarction, [23] heart 
failure, [24] and cardiomyopathy [25]. It is also used in 
different interventions such as heart valve surgery, [19, 

21] percutaneous coronary interventions/coronary artery 
bypass graft, [26, 27] pacemaker implantation, [28] and 
cardiac rehabilitation [19, 21, 26].

With PROMs, patients are involved in the decision-
making process [13, 29] and clinicians may understand 
how diseases and their treatment affects outcomes that 
are important to patients [15]. There is a scarcity of pub-
lished data evaluating HRQoL outcomes for patients 
before and/or after HVR in developing nations [30, 31]. 
This study was undertaken to evaluate the HRQoL of 
patients in Tanzania who underwent HVR for rheu-
matic mitral stenosis at Jakaya Kikwete Cardiac Institute 
(JKCI).

Materials and methods
Study design and setting
This was a prospective, hospital-based cross-sectional 
study of Tanzanian patients who underwent mechanical 
HVR for moderate to severe rheumatic mitral stenosis 
at the cardiac surgery department at JKCI which is the 
only institute offering heart valve surgeries in the coun-
try. This study consecutively enrolled patients (January 
2020 to April 2021) who were accepted for mechanical 
HVR due to moderate to severe rheumatic mitral steno-
sis. When mitral stenosis was associated with other valve 
lesions such as mitral regurgitation, aortic valve disease, 
and secondary tricuspid regurgitation the patients were 
also included. Patients with mild mitral stenosis, other 
forms of non-rheumatic valvular heart disease or other 
cardiac diseases (such as triple vessel disease necessitat-
ing coronary artery bypass graft), and biological HVR 
were excluded from this study. We chose to recruit 
patients who underwent mechanical HVR because we 
wanted consistent results for comparison purposes. 
Moreover, it the one that is most commonly done at our 
institute. All patients were operated on by the same local 
surgeons on an elective basis and all surgeries were done 
with the same approach.

One of our study objectives was to determine factors 
associated with HRQoL improvement. Based on avail-
able literature, New York Heart Association (NYHA) 
functional class is among those factors. From the article 
by Shan et al., [32] the mean (SD) HRQoL score among 
patients in NYHA class II and class III – IV were 5.2 ± 0.9 
and 4.6 ± 0.8 respectively, p < 0.001. Using OpenEpi Soft-
ware for statistical calculations [33, 34] we determined 
the minimum sample size to be 64. The formula used is.

Conclusion Six months after HVR the overall MacNew HRQoL scores improved markedly. This improvement in 
HRQoL was regardless of the presence of comorbidities (e.g. stroke and atrial fibrillation) which underscores the 
importance of considering valvular surgery if they fit the criteria. Clinicians and researchers in low-resource settings 
should collaborate to promote the utilization of PROMs in the routine care of patients.
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 n =
(
Zα/2 + Zβ

)2 ∗ 2 ∗ σ2/d2 (1)

where Zα/2 is the critical value of the Normal distribution 
at α/2 (e.g. for a confidence level of 95%, α is 0.05 and the 
critical value is 1.96), Zβ is the critical value of the Nor-
mal distribution at β (e.g. for a power of 80%, β is 0.2 and 
the critical value is 0.84), σ2 is the population variance, 
and d is the difference you would like to detect.

Data collection
The sociodemographic, medical and comorbidity history 
was obtained from all patients. New York Heart Asso-
ciation (NYHA) functional class score, intraoperative 
variables (number of valves replaced, cardiopulmonary 
bypass time, and aortic cross-clamp time), postopera-
tive ICU stay, postoperative complications (congestive 
cardiac failure, arrhythmias, wound infection, acute 
respiratory distress syndrome), and mortality informa-
tion was also obtained. All patients were evaluated for 
evidence of moderate to severe mitral stenosis accord-
ing to the recommended clinical and echocardiographic 
parameters [35]. Several echocardiographic (e.g. pul-
monary hypertension defined Right Ventricular Sys-
tolic Pressure > 35mmHg as determined by the peak 
systolic gradient across the tricuspid valve regurgita-
tion [36]), electrocardiographic (e.g. atrial fibrillation) 
and laboratory parameters (e.g. C-reactive protein) were 
documented.

Assessment of health-related quality of life
This study aimed to detect small changes in the quality 
of life for the patient who underwent HVR and hence 
the authors preferred to use the MacNew questionnaire 
which is an internationally accepted and valid question-
naire to assess HRQoL. It has 27 questions focusing on 
three important HRQoL domains namely; the physical, 
emotional, and social functions [19–22, 37]. The scale 
used is a Likert type (never = 7, very often = 6, often = 5, 
sometimes = 4, few times = 3, rarely = 2, always = 1). The 
timeframe for the MacNew is the previous two weeks. In 
this study, HRQOL was categorized as low (mean score 
≤ 4.9), moderate (mean score between 5 and 6) and high 
(mean score > 6) to compare results with previous stud-
ies [38]. All the scores were transformed according to 
meaning. The maximum possible score in any domain is 
7 (high HRQoL) and the minimum is 1 (poor HRQoL). 
Domain scores were calculated as the averages of the 
respective responses of the item. The global score was 
assessed as the average of all items (Fig. 1).

The questionnaire was translated into Kiswahili at the 
University of Dar es Salaam, Department of Kiswahili 
studies. A pilot study was conducted in a sample of 10 
patients to ascertain the applicability of this question-
naire in the Kiswahili language and the responses were 

satisfactory. The internal consistency (reliability) of the 
Kiswahili version of the scale was good, with Cronbach’s 
α coefficient ranging from 0.853 to 0.911 for the subscales 
of Emotional, Physical, and Social domains, and 0.923 for 
the Global score.

We employed a pre and post-test design with com-
pletion of the questionnaires before HVR, at 3- and 
6- months post-HVR. The questionnaires were inter-
viewer-administered in which preoperatively they were 
administered in-person the day before HVR and postop-
eratively at 3 and 6 months they were either administered 
in-person during clinic visits or by phone for patients 
who could not come for follow-up visits at JKCI. To limit 
interview bias, the same researcher (RM) undertook all of 
the interviews.

Statistical analysis
Data analysis was done using Statistical Package for 
Social Sciences (IBM SPSS Statistics) version 28.0 and 
STATA (StataCorp) version 13. Continuous data were 
presented as mean or median and categorical data as 
counts or percentages. Repeated measure ANOVA and 
one-way ANOVA or independent sample T-Test were 
used to compare different means of continuous variables. 
Variables which were analysed for HRQoL included 
patients’ age, sex, residence, education level, marital 
status, insurance, disease duration, NYHA class, pre-
operative LVEF, preoperative pulmonary arterial pres-
sure (PAP), Tricuspid Annular Plane Systolic Excursion 
(TAPSE), income, preoperative atrial fibrillation (AF), 
left atrial size, mitral valve area (MVA), mitral valve mean 
pressure gradient, level of CRP, Wilkins’ grade, anticoag-
ulants use, diuretics use, history of hypertension, history 
of stroke, and intraoperative variables (number of valves 
replaced, cardiopulmonary bypass time, and aortic cross-
clamp time), and post-operative ICU stay. With each of 
the analyses, a p-value < 0.05 was considered statistically 
significant.

Ethical consideration
We obtained written informed consent from all par-
ticipants. The study was approved by the Directorate of 
Research and Publications of Muhimbili University of 
Health and Allied Sciences (P. MUHAS – REC-9-2019-
059). Permission to conduct this study was obtained 
from JKCI (AB.157/334/01’A) ethical committee. Writ-
ten permission (license: D3FCH-17E5A-2B7BB-B73EF-
C1BB4-8HD5H) to utilize the MacNew questionnaire 
was obtained from its developers at the College of Health 
Sciences at the University of Wisconsin-Milwaukee.
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Fig. 1 Scoring System of MacNew questionnaire
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Results
Patients characteristics
All patients underwent surgical intervention for RHD. 
The mean (± SD) age of the patients at the time of sur-
gery was 37.98 (± 12.78) years. There were 34 females 
and 20 males, thus there was a female predominance 
(F: M = 1.7:1). The mean duration of symptoms was 6.83 
± 5.51 years. The majority, 45 (83.3%) of the patients 
were residing outside of Dar es Salaam. More than two-
thirds of the patients were married, had primary school 
education and had low income while about a third had 
no health insurance. Twenty-four (44.4%) patients had 
AF, 10 (18.5%) were on anticoagulants (preoperatively), 
and 9 (16.7%) had previous strokes (all of them in AF 
and not on oral anticoagulants). The majority, 45 (83.3%) 
of the patients had pulmonary hypertension. About a 
quarter was in NYHA class III-IV and 9 (16.7%) had 
reduced LVEF. Nineteen (35.2%) patients had pure MS. 
Other lesions were 5 (9.3%) mixed mitral valve disease 
(MMVD), 6 (11.1%) MMVD with tricuspid regurgita-
tion (TR), and 24 (44.4%) MMVD with aortic valve dis-
ease (AVD) and TR. The mean mitral valve area was 1.14 
± 0.39 cm2 and the mean trans-mitral pressure gradient 

was 12.54 ± 3.57 mmHg. Single (mitral) valve replace-
ment was done in more than two-thirds of the patients 
(Table 1). Tricuspid valve repair was done in 16 (53.3%) 
patients. The type of mechanical prostheses used were 
Sorin Bicarbon bileaflet valves (43), Medtronic ATS 
mechanical heart valve (10), Bicarbon St. Jude mitral 
valve (1).

Duration of ICU stay, cardiopulmonary bypass, and aortic 
cross-clamp
The median duration of intensive care unit (ICU) stay 
was 2 (range, 2–3) days. The median cardiopulmonary 
bypass time and aortic cross-clamp time were 138 (range, 
108.50–188.25) minutes and 104 (range, 76.50–144.75) 
minutes respectively. Two patients died within 30 days 
following surgery (in-hospital mortality of 3.7%).

Clinical complications
Two (3.7%) patients died in-hospital (death within 30 
days following surgery). About half of the patients experi-
enced no complications. Non-fatal arrhythmias occurred 
in 8 (14.8%), two of which being AF, two bradycardias, 
and four sinus tachycardia. Low cardiac output syndrome 
and electrolyte imbalance occurred in 4 (7.4%) patients 
each. The frequency of occurrence of re-exploration for 
bleeding, acute respiratory failure, neurological dys-
function, and bleeding due to warfarin was in 2 (3.7%) 
patients each (Table 2).

Health-related quality of life
HRQoL of individual patients operated on from january 2020 
to april 2021 for rheumatic mitral stenosis at JKCI (N = 50)
As shown in Fig.  2, the HRQoL scores per patient over 
time was varying from one patient to another.

Health-related quality of life preoperatively and over time
The preoperative MacNew questionnaire was com-
pleted by all (54) patients the day before HVR, and by 

Table 1 Sociodemographic and clinical characteristics of 
patients on operated for rheumatic mitral stenosis at JKCI from 
January 2020 to April 2021 (N = 54)
Variable Mean 

(±SD)/
Frequency 
(%)

Gender (female) 34 (63)

Age of patients (years) 37.98 ± 
12.78

Duration of symptoms, mean (years) 6.83 ± 5.51

Proportion residing outside of Dar Es Salaam 45 (83.3)

Proportion married 36 (66.7)

Proportion without health insurance 17 (31.5)

The proportion of low income 42 (77.8)

The proportion of primary education 35 (64.8)

Hypertensives 6 (11.1)

Patients with stroke 9 (16.7)

Patients with atrial fibrillation 24 (44.4)

Patients in heart failure NYHA class III-IV 15 (27.8)

Proportion on anticoagulants (preoperatively) 10 (18.5)

The proportion with pure MS 19 (35.2)

The proportion of pulmonary hypertension 45 (83.3)

The proportion with moderate-severe dilated LA 43 (79.6)

Mitral valve area, mean (cm2) 1.14 ± 0.39

Trans mitral pressure gradient, mean (mmHg) 12.54 ± 3.57

Proportion with elevated C-reactive protein 33 (61.1)

Proportion who underwent SVR 37 (68.5)
Legend: NYHA = New York Heart Association, MS = Mitral stenosis, LVEF =.

Left ventricular ejection fraction, TAPSE = Tricuspid Annular Plane Systolic 
Excursion.

LA = left atrium, SVR = Single (mitral) valve replacement.

Table 2 Clinical complications of patients operated on from 
January 2020 to April 2021 for rheumatic mitral stenosis at JKCI 
during the 6 months follow-up period (N = 54)
Complications Frequen-

cy (%)
Without complications 26 (48.1)

Arrhythmias 8 (14.8)

Re-exploration for bleeding 2 (3.7)

Low cardiac output syndrome 4 (7.4)

Acute respiratory failure 2 (3.7)

Electrolyte imbalance 4 (7.4)

Sternal wound gaping 1 (1.9)

Neurological dysfunction 2 (3.7)

Bleeding due to warfarin toxicity 2 (3.7)

Warfarin resistance 1 (1.9)

Prolonged intensive care unit stay (> 5 days) 2 (3.7)
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50 patients at three and six months. Preoperatively 
and at three months, patients had a low HRQoL (mean 
score ≤ 4.9). Six months after HVR the overall MacNew 
scores improved significantly. The mean (±SD) McNew 
global scores were 3.47 ± 0.59, 4.88 ± 0.71 and 6.14 ± 
0.50 preoperatively, at 3 months and 6 months respec-
tively (p-values < 0.001). Similarly, there was a significant 
improvement in HRQoL for the other domains (Table 3).

Global HRQoL scores by patients’ sociodemographic 
characteristics
As shown in Table  4, the preoperative and 6 months 
mean difference HRQoL scores were similar among 

Table 3 MacNew HRQoL mean domain scores of patients 
operated on from January 2020 to April 2021 for rheumatic mitral 
stenosis at JKCI, preoperatively and over time (n = 50)
Domains HRQoL Score p-Value

Preopera-
tive
Mean (±SD)

3 Months
Mean (±SD)

6Months
Mean 
(±SD)

Global 3.47 ± 0.59 4.88 ± 0.71 6.14 ± 0.50 < 0.001

Emotional 
domain

3.49 ± 0.59 4.92 ± 0.77 6.16 ± 0.50 < 0.001

Physical domain 3.43 ± 0.64 4.86 ± 0.75 6.13 ± 0.58 < 0.001

Social domain 3.44 ± 0.69 4.86 ± 0.81 6.09 ± 0.58 < 0.001
Legend: p-value for overall trend is < 0.001.

Fig. 2 A graph showing individual HRQoL scores of patients over time
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patients aged > 30 years and those with ≤ 30 years (2.72 
± 0.11 vs. 2.57 ± 0.60, p = 0.301) and among males and 
females (2.72 ± 0.66 vs. 2.64 ± 0.58, p = 0.648). Similarly, 
the mean difference HRQoL scores among patients with 
secondary vs. primary education, who are married vs. not 
married, having national vs. other insurance, duration of 
disease ≥ 10 yrs vs. < 10 yrs, and with low vs. fair income 
were not different. There was an improvement in the 
overall global mean scores, from low (mean score ≤ 4.9) 
preoperatively to high (mean score > 6) at 6 months in all 
of the analysed variable.

Global HRQoL scores by patients’ clinical characteristics
Table 5 shows that the preoperative and 6 months mean 
difference HRQoL scores were similar among patients 
who were in NYHA class I-II vs. III-IV, with normal vs. 
low preoperative LVEF, with vs. without stroke, hyperten-
sives vs. non-hypertensives, with vs. without pulmonary 
hypertension, with severe vs. moderate mitral stenosis, 

with elevated vs. normal CRP, and those who underwent 
mitral valve replacement vs. double valve. The preopera-
tive and 6 months mean difference HRQoL scores were 
statistically significantly higher among patients with 
vs. without AF (2.95 ± 0.59 vs. 2.45 ± 0.53, p = 0.003) 
and those on anticoagulants (preoperatively) vs. not on 

Table 4 Association of global HRQoL scores with 
sociodemographic characteristics of patients operated on from 
January 2020 to April 2021 for rheumatic mitral stenosis at JKCI, 
preoperatively and over time (N = 54)
Variable Mean (± SD) Global scores Mean dif-

ference (± 
SD)

*P 
ValuePreoperative 6 months

Age (yrs): ≤ 30 3.57 ± 0.65 6.14 ± 
0.45

2.57 ± 0.60 0.391

>30 3.39 ± 0.57 6.14 ± 
0.53

2.72 ± 0.11

Sex:   Female 3.49 ± 0.60 6.16 ± 
0.46

2.64 ± 0.58 0.648

Male 3.36 ± 0.59 6.11 ± 
0.57

2.72 ± 0.66

Education: Sec 
- college

3.52 ± 0.55 6.11 ± 
0.46

2.70 ± 0.17 0.994

Primary 3.40 ± 0.62 6.11 ± 
0.53

2.68 ± 0.69

Marital:  
Married

3.42 ± 0.60 6.22 ± 
0.50

2.78 ± 0.59 0.152

Not married 3.50 ± 0.60 6.01 ± 
0.48

2.51 ± 0.61

Insurance: 
National 
insurance

3.44 ± 0.57 6.13 ± 
0.56

2.70 ± 0.67 0.838

Public & others 3.44 ± 0.64 6.16 ± 
0.41

2.54 ± 0.40

Disease dura-
tion < 10 yrs

3.50 ± 0.57 6.14 ± 
0.48

2.63 ± 0.61 0.472

≥ 10 yrs 3.32 ± 0.64 6.14 ± 
0.56

2.76 ± 0.62

Income: Low 3.40 ± 0.58 6.10 ± 
0.50

2.68 ± 0.65 0.944

Fair 3.60 ± 0.65 6.26 ± 
0.49

2.66 ± 0.48

*P value for the mean difference.

Table 5 Association of global HRQoL scores with clinical 
characteristics of patients operated on from January 2020 to April 
2021 for rheumatic mitral stenosis at JKCI, preoperatively and 
over time (N = 54)
Variable Mean (± SD) Global scores Mean dif-

ference (± 
SD)

*P 
valuePreoperative 6 

months
NYHA class: I-II 3.43 ± 0.59 6.15 ± 

0.51
2.72 ± 0.63 0.420

III-IV 3.48 ± 0.63 6.12 ± 
0.50

2.56 ± 0.56

Preop LVEF: Low 3.58 ± 0.77 6.58 ± 
0.24

2.65 ± 0.72 0.930

Normal 3.42 ± 0.59 6.08 ± 
0.50

2.67 ± 0.60

Stroke:  No 3.52 ± 0.56 6.12 ± 
0.44

2.59 ± 0.50 0.135

Yes 3.07 ± 0.63 6.28 ± 
0.49

3.20 ± 0.93

Hypertension: No 3.49 ± 0.60 6.16 ± 
0.48

2.65 ± 0.58 0.423

Yes 3.10 ± 0.30 5.89 ± 
0.76

2.91 ± 0.96

Preop PAP: 
Normal

3.53 ± 0.38 5.98 ± 
0.38

2.47 ± 0.49 0.315

Elevated 3.42 ± 0.63 6.17 ± 
0.52

2.71 ± 0.63

Preop Atrial fibril-
lation: No

3.66 ± 0.61 6.14 ± 
0.45

2.45 ± 0.53 0.003

Yes 3.17 ± 0.45 6.14 ± 
0.56

2.95 ± 0.59

Mitral Valve Area: 
Moderately 
reduced

3.52 ± 0.67 6.25 ± 
0.47

2.66 ± 0.64 0.883

Severely reduced 3.38 ± 0.52 6.06 ± 
0.54

2.68 ± 0.59

Anticoagulants 
(preoperatively): 
No

3.53 ± 0.58 6.11 ± 
0.50

2.57 ± 0.57 0.009

Yes 3.05 ± 0.51 6.27 ± 
0.64

3.14 ± 0.58

 C-Reactive Pro-
tein: Normal

3.46 ± 0.63 6.06 ± 
0.53

2.61 ± 0.60 0.546

Abnormal 3.42 ± 0.54 6.29 ± 
0.42

2.72 ± 0.62

Type of surgery: 
DVR

3.36 ± 0.60 6.05 ± 
0.61

2.58 ± 0.40 0.542

SVR 3.47 ± 0.60 6.17 ± 
0.46

2.70 ± 0.66

Legend: NYHA = New York Heart Association, LVEF = Left ventricular ejection 
fraction, PAP = pulmonary arterial pressure, TAPSE = Tricuspid Annular Plane 
Systolic Excursion, DVR = Double (aortic and mitral) valve replacement, 
SVR = Single (mitral) valve replacement. *P value for the mean difference
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anticoagulants (3.14 ± 0.58 vs. 2.57 ± 0.57, 0.009). The 
overall global mean scores improved from low (mean 
score ≤ 4.9) preoperatively to high (mean score > 6) at 6 
months in all of the analysed variables.

Discussion
The main findings
This single-centre prospective study represents the 
investigation of HRQoL for patients after valve replace-
ment for RHD in Africa and shows that preoperative 
HRQoL is considerably low before surgery but substan-
tially improves post-surgery. Moreover, the improvement 
in HRQoL experienced post-surgery is sustained over 
time in all of the MacNew HRQoL domains. The pre-
operative and 6 months mean difference HRQoL scores 
were statistically significantly higher among patients 
with vs. without atrial fibrillation and those on antico-
agulants (preoperatively) vs. not on anticoagulants. The 
mean difference HRQoL scores were similar for sociode-
mographic parameters and other clinical parameters. 
Patients with other comorbidities (e.g. stroke and hyper-
tension) had a lower HRQoL at baseline but all improved 
after surgery to similar levels of the patients with no 
comorbidity. The internal consistency (reliability) of the 
Kiswahili version of MacNew tool was good (with Cron-
bach’s α coefficient ranging from 0.853 to 0.911) similar 
to the 0.75 to 0.89 observed in a study done by Merkouris 
et al. [38].

Pre-operative HRQoL
In our study, all patients perceived that their HRQoL 
was impaired pre-operatively with a mean (±SD) score of 
3.47 ± 0.59 on a global scale, and 3.49 ± 0.59, 3.43 ± 0.64, 
3.44 ± 0.69 in the emotional, physical and social domains 
respectively. Our findings are similar to that reported in 
a study done by Mangnall et al. [10] which showed that 
preoperatively all mean HRQoL eight domains scores 
were much lower than the reference population with 
severe impairment in the general health and physical 
function domains. Similarly, Joshi et al. [39] reported that 
the HRQoL was impaired in all eight domains with the 
lowest scores in the general health and physical function 
domain before surgery (15.61 ± 1.30), which improved 
after surgery (22.95 ± 0.45). In RHD, as valve damage 
progresses, the consequences for the affected patients are 
devastating in terms of morbidity and mortality as well 
as poor quality of life [11, 40]. In developing countries, 
including sub-Saharan Africa, patients usually present 
in New York Heart Association (NYHA) functional class 
II-III, atrial fibrillation (28%), thromboembolic events 
(3.2%) pulmonary hypertension, and infective endocardi-
tis [1, 7, 11, 41, 42]. These factors are signifying late pre-
sentation of patients to health facilities and/or delayed 
appropriate management [7, 43]. Medical treatment 

may retard the rate of deterioration in function, however 
physiological and hemodynamic changes and/or heart 
failure progression eventually necessitate interventions 
such as heart valve replacement (HVR) [7–9, 11]. Some 
of the patients are too late to be candidates for valvular 
interventions [44–46].

Overall HRQoL
This study showed that patients who receive HVR for 
RHD in Tanzania experience a positive and sustained 
improvement in all of the MacNew HRQoL domains. 
There was a statistically significant improvement in the 
mean (±SD) MacNew global scores from 3.47 ± 0.59, 
4.88 ± 0.71 and 6.14 ± 0.50 preoperatively, at 3 months 
and 6 months respectively. Our findings are in keep-
ing with those reported in a study done in Nepal, South 
Asia which showed improvement in all domains of qual-
ity of life after valve replacement for RHD [39]. Simi-
larly, in another study done in Fiji, an improvement 
was observed in all HRQoL domains except for mental 
health. A previous review reported a lack of published 
studies on HRQoL outcomes for patients with RHD pre-
and/or post-heart valve surgery in developing countries 
[30]. Our study, together with the two cited (Fiji and 
Nepal) studies is addressing this scarcity. All three stud-
ies assessed HRQoL pre-operatively and post-operatively 
in the RHD population from resource-limited countries. 
However, while our study used the MacNew HRQoL 
questionnaire, the Nepal study assessed it by using Fer-
rans and Power HRQoL index, cardiac version IV and the 
Fiji study used the SF-36v2 questionnaire implying that 
the interpretation of the findings might slightly differ. 
Moreover, while the Nepal study translated and validated 
the questionnaire in the Nepalese language, our study 
and the Fiji study only translated the questionnaire into 
Kiswahili and Fijian languages respectively highlighting a 
need for further evaluation of the tools in future research.

Association of global HRQoL scores with 
sociodemographic characteristics
Age
Our study showed a comparable mean difference HRQoL 
scores among patients aged > 30 years to those with ≤ 
30 years. This could probably partly be explained by the 
observation that regardless of age, most of our patients 
had no comorbidities such as hypertension, diabetes, 
and infectious diseases which presumably could affect 
HRQoL. Our findings are similar to those reported in 
other studies, showing that age does not effect HRQoL 
after cardiac surgery [39, 47]. A study in Nepal concluded 
that the amount of HRQoL improvement gained by the 
elderly after heart valve surgery is similar to that of the 
young [39]. Similarly, Sedrakyan et al. [47] found that 
among patients who have undergone heart valve surgery, 



Page 9 of 12Mutagaywa et al. Journal of Cardiothoracic Surgery          (2023) 18:159 

age does not limit the HRQoL advantages of surgery. 
Another study done among octogenarians concluded 
that despite a poor health status pre-operatively, an 
improvement in symptoms, general well-being and physi-
cal health of similar magnitude with the young coun-
terparts was seen [48]. These observations underscore 
the recommendations that valve replacement should 
be performed even for the elderly if fits the criteria [11, 
48]. However, other studies reported that younger age is 
associated with less HRQoL improvement [30, 49, 50]. In 
cardiac patients, studies reported young age as a predic-
tor of poor HRQoL improvement [51–53]. The authors 
mentioned why HRQoL is better in older than younger 
patients: valve noise perception is likely to be exagger-
ated in young patients, [49] older patients have a concept 
that surgery has made them get better otherwise “it could 
be worse”, [52] and they have better psychosocial status, 
less anxiety and depressive behaviors [52]. Interestingly, 
in African culture, ageing goes along with reduced life 
expectancy and HRQoL and therefore elderlies probably 
perceive that surgery makes them feel better. Another 
study [10] found that older age was an independent 
predictor of poor HRQoL over time. Noteworthy, the 
observed differences between these studies could be 
attributed to the differences in sample size, the studied 
populations and the difference in the PROMs used to 
assess HRQoL. For example, while our study and another 
[39] recruited patients with RHD, other studies [47, 48] 
recruited patients with degenerative valve diseases.

Sex
In the current study, the mean difference HRQoL scores 
among female and male patients were similar. Our find-
ings are in keeping with those reported in previous stud-
ies [54, 55] which have shown that post-operative HRQoL 
is similar among females and males. Indeed, studies have 
shown that sex is neither a risk factor for morbidity and 
mortality perioperatively nor for a prolonged inten-
sive care unit stay [56]. Similarly, Mangnall et al. [10] 
have reported that male gender was a predictor of less 
HRQoL improvement in only one of the eight domains 
(the role-emotional domain) implying that there is no 
sex difference. Another study by Taillefer et al. [57] has 
shown that females had some advantage over males in 
terms of HRQoL improvement but the observed results 
on that aspect were weak. However, other studies [14, 
38, 58] have demonstrated that females with cardiovas-
cular diseases have worse HRQoL scores than males by 
both disease-specific and generic PROMs. These studies 
report that this affection is more marked preoperatively 
than postoperatively [55, 59] and in the physical and 
social domains [54–56, 59, 60]. Among other reasons, 
lower social supports and psychological stress among 
women are important determinants of poor health [61]. 

Given contradicting results, authors have recommended 
that gender perceptions and roles are important areas for 
research in the future [62].

Association of global HRQoL scores with clinical 
characteristics
Atrial fibrillation/patients on anticoagulation
In this study, the proportion of patients with AF was 
44.4% which is slightly higher than the approximated 30% 
in some studies [7, 41, 63] but lower than the 60% that 
was reported in another study [64]. Patients with pre-
operative AF had statistically significant improvement 
in HRQoL at 6 months when compared to those with-
out AF. It is recognized that, even if asymptomatic, AF 
has a negative effect on HRQoL [65]. At presentation, 
patients with mitral stenosis (unlike mitral regurgitation) 
have advanced RHD with consequences of worse physi-
cal and emotional states [36, 66, 67]. HVR is considered 
to improve the well-being of these patients. Similarly, 
patients on anticoagulants (preoperatively) had signifi-
cant improvement in HRQoL compared to those not on 
anti-coagulants. However, in our cohort being on anti-
coagulants could be explained as a proxy for having AF. 
Post-operatively, all patients in this study were antico-
agulated. Typically, these patients following mechanical 
valve prosthesis are put on anticoagulants (warfarin) with 
follow up International Normalized Ratio (INR) targeting 
therapeutic range.

Other clinical characteristics
Our study showed comparable HRQoL among patients 
who underwent double (mitral and aortic) valve replace-
ment (DVR) with those who underwent single (mitral) 
valve replacement (SVR). On the contrary, Mangnall et 
al. [10] have reported that isolated MVR was a predic-
tor of less improvement in HRQoL postoperatively. The 
authors argued that the less improvement could be due 
to the advanced RHD which commonly occurs with 
mitral stenosis (versus mitral regurgitation) at the initial 
presentation. However, the authors recommended fur-
ther research to better understand their scenario. In our 
previous publication [36] we found a significantly higher 
mortality among patients who underwent DVR (five 
times) than SVR while the other study [68] reported that 
there was no differences between the two groups. The 
reported difference in mortality data could be extrapo-
lated to HRQoL showing that the results are inconclusive 
and hence calling for further studies.

Other findings
In the current study, the in-hospital mortality was 3.7% 
which is comparable to the 3.8% reported by Akhtar et 
al., [69] the 4% by Panda et al. [70] and Sharma et al., 
[68] 2.5% by Pillai et al., [71] and 4.4% by Debel et al. [72] 
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This mortality rate is significantly lower than the 11% 
reported by Nyawawa et al. [67] and the 14% reported by 
Mutagaywa et al., [36] at the same centre indicating sig-
nificant improvement which could probably be explained 
by the improved surgical techniques and perioperative 
care, among other reasons. Similarly, the number of com-
plications observed in the current study is comparable 
with those reported by Debel et al., [72]. Moreover, in the 
current study, the median cardiopulmonary bypass and 
aortic cross-clamp time were 138 (108.50–188.25) and 
104 (76.50–144.75) minutes respectively. This figure is 
similar (and ideal) to the mean cardiopulmonary bypass 
time of 137 min and aortic cross-clamp time of 102 min 
reported in a study done by Aditya et al. [73]. Further-
more, in this study we have found comparable HRQoL 
with respect to LVEF and NYHA functional class. To our 
knowledge, this finding has not been reported in litera-
tures, but in our previous publications [36, 67] we found 
that NYHA and LVEF are not contributory to mortality. 
These mortality data could in a way be extrapolated to 
HRQoL showing that the results are not conclusive and 
hence highlighting a need for future research.

Strength and limitations
This report on HRQoL among patients undergoing car-
diac surgery. The study has several advantages: being a 
prospective design, using the disease specific question-
naire and comparing HRQoL before and after HVR. 
Although HRQoL is arguably correctly assessed using a 
qualitative approach, in the evaluation of clinical prac-
tice like in the current study, quantitative methods are 
the best. The small sample size of this study could not 
allow for the detection of the possible presence of sta-
tistical significance of association between HRQoL 
domains with most of the parameters. However, we 
analysed several parameters which revealed the asso-
ciation with HRQoL knowing that a lack of statistical 
significance does not mean that there is no clinical sig-
nificance and relevance. We acknowledge that the follow 
up period is short, we are only reporting what happened 
in six months follow up and hence creating room for a 
prolonged follow up while increasing the sample size. 
Lastly, although we could not validate the MacNew tool, 
the translation into Kiswahili which is very well-spoken 
by most Tanzanians made the tool to be easily adminis-
tered and accepted as is also reflected by the good inter-
nal consistency observed during a pilot study. Also, since 
the relationships observed in our study are comparable to 
that of previous studies could indicate validity.

Conclusion and recommendations
Despite having different comorbidities, patients who 
receive valve surgery for RHD experience improvement 
in HRQoL. This study will build a body of knowledge 

regarding HRQoL after valve surgery for RHD in devel-
oping countries. Clinicians and researchers in low-
resource settings should collaborate to promote the 
utilization of PROMs in the routine care of patients.

Acknowledgements
We acknowledge the cooperation from the Jakaya Kikwete Cardiac Institute 
staff and the patients.

Authors’ contributions
R.K.M conceptualized the study, methodology, data collection, and analysis, 
and wrote the original manuscript; M.J.C, P.C, G.K, A.K, S.C, R.H.K supervised 
data collection, analysis, visualized, reviewed and edited the manuscript; R.B, 
A.M, A.B, M.B, B.N, P.K assited data collection, manuscript review and editing. 
All authors reviewed the manuscript.

Funding
The authors declare no specific funding for this work.

Data Availability
The data will be available to the readers upon reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Directorate of Research and Publications of 
Muhimbili University of Health and Allied Sciences (P. MUHAS  -REC-9-2019-
059). Participants gave their consent to participate.

Consent for publication
We obtained permission for the photographs used. We obtained permission 
to utilize the MacNew questionnaire from its developers at the College 
of Health Sciences at the University of Wisconsin-Milwaukee (license: 
D3FCH-17E5A-2B7BB-B73EF-C1BB4-8HD5H).

Competing interests
The authors declare no competing interests associated with this work.

Author details
1School of Medicine, Department of Internal Medicine, Muhimbili 
University of Health and Allied Sciences, P.O. BOX 5539, Dar es Salaam, 
Tanzania
2School of Medicine, Department of Surgery (Cardiothoracic& vascular 
section), Muhimbili University of Health and Allied Sciences, Dar es 
Salaam, Tanzania
3Muhimbili Orthopaedic Institute, Dar es Salaam, Tanzania
4Jakaya Kikwete Cardiac Institute, Dar es Salaam, Tanzania
5Division of Heart and Lung, Department of Cardiology, University 
Medical Centre Utrecht, Utrecht, Netherlands
6Department of Paediatrics, Mwananyamala Regional Referral Hospital, 
Dar es Salaam, Tanzania
7School of Public Health, Department of Epidemiology and Biostatistics, 
Muhimbili University of Health and Allied Sciences, Dar es Salaam, 
Tanzania
8School of Pharmacy, Department of Pharmacology and Clinical 
Pharmacy and Pharmacology, Muhimbili University of Health and Allied 
Sciences, Dar es Salaam, Tanzania
9Heart Center, Department of Cardiology and Amsterdam Cardiovascular 
Sciences, Amsterdam University Medical Centre, Amsterdam, Netherlands

Received: 16 November 2022 / Accepted: 2 April 2023

References
1. Mutagaywa RK, Chin A, Karaye K, Bonny A. Unmet needs in the management 

of arrhythmias among heart failure patients in Africa. Eur Heart J. 2022;00:1–3.



Page 11 of 12Mutagaywa et al. Journal of Cardiothoracic Surgery          (2023) 18:159 

2. Beaton A, Okello E, Lwabi P, Mondo C, McCarter R, Sable C. Echocardiography 
screening for rheumatic heart disease in ugandan schoolchildren. Circulation. 
2012;125(25):3127–32.

3. Marijon E, Ou P, Celermajer DS, Ferreira B, Mocumbi AO, Jani D, et al. Preva-
lence of rheumatic heart disease detected by echocardiographic screening. 
N Engl J Med. 2007;357(5):470–6.

4. Mutagaywa RK, Kamuhabwa A, Wind A, Cramer MJ, Chillo P, Chamuleau S. 
Rheumatic heart disease anno 2020: impacts of gender and migration on 
epidemiology and management. Eur J Clin Invest. 2020;00(May):e13374.

5. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, Baddour LM, 
et al. Global Burden of Cardiovascular Diseases and Risk factors, 1990–2019: 
Update from the GBD 2019 study. J Am Coll Cardiol. 2020;76(25):2982–3021.

6. Woodruff RC, Eliapo-Unutoa I, Chiou H, Gayapa M, Noonan S, Podila PSB et 
al. Period Prevalence of Rheumatic Heart Disease and the Need for a Central-
ized Patient Registry in American Samoa, 2016 to 2018. J Am Heart Assoc. 
2021;1–7.

7. Zühlke L, Engel ME, Karthikeyan G, Rangarajan S, Mackie P, Cupido B, et al. 
Characteristics, complications, and gaps in evidence- based interventions in 
rheumatic heart disease : the global Rheumatic Heart Disease Registry (the 
REMEDY study). Eur Heart J. 2015;36(18):1115–22.

8. Kingué S, Ba SA, Balde D, Diarra MB, Anzouan-Kacou JB, Anisubia B, et al. The 
VALVAFRIC study: a registry of rheumatic heart disease in Western and Central 
Africa. Arch Cardiovasc Dis. 2016;109(5):321–9.

9. Zhang W, Okello E, Nyakoojo W, Lwabi P, Mondo CK. Proportion of patients in 
the Uganda rheumatic heart disease registry with advanced disease requir-
ing urgent surgical interventions. Afr Health Sci. 2015 Dec;15(4):1182–8.

10. Thomson Mangnall LJ, Sibbritt DW, Fry M, Windus M, Gallagher RD. Health-
related quality of life of patients after mechanical valve replacement 
surgery for rheumatic heart disease in a developing country. Heart Asia. 
2014;6(1):172–8.

11. Otto CM, Nishimura RA, Bonow RO, Carabello BA, Erwin JP, Gentile F, et al. 
2020 ACC/AHA Guideline for the management of patients with Valvular Heart 
Disease: a report of the American College of Cardiology/American Heart 
Association Joint Committee on Clinical Practice Guidelines. Circulation. 
2021;143(5):E72–227.

12. Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian D, Appel LJ, Van Horn L, et 
al. Defining and setting national goals for cardiovascular health promotion 
and disease reduction: the american heart association’s strategic impact goal 
through 2020 and beyond. Circulation. 2010;121(4):586–613.

13. Meadows KA. Patient-reported outcome measures: an overview. Br J Com-
munity Nurs. 2011;16(3):146–51.

14. Rumsfeld JS, Alexander KP, Goff DC, Graham MM, Ho PM, Masoudi FA, et al. 
Cardiovascular health: the importance of measuring patient-reported health 
status a scientific statement from the american heart association. Circulation. 
2013;127(22):2233–49.

15. Speight J, Reaney MD, Barnard KD. Not all roads lead to Rome - A review 
of quality of life measurement in adults with diabetes. Diabet Med. 
2009;26(4):315–27.

16. Garratt A, Schmidt L, Mackintosh A, Fitzpatrick R. Quality of life measurement: 
bibliographic study of patient assessed health outcome measures. BMJ. 
2002;324(7351):1417.

17. Ware JE, Kosinski M, Dewey JE, Gandek B. SF36 Health survey: manual and 
interpretation guided. Lincoln: Quality Metric Inc.; 2000.

18. Fitzpatrick R, Davey C, Buxton MJ, Jones DR. Evaluating patient-based 
outcome measures for use in clinical trials. Health Technol Assess (Rockv). 
1998;2(14):1–74.

19. Höfer S, Kullich W, Graninger U, Brandt D, Gaßner A, Klicpera M, et al. Cardiac 
rehabilitation in Austria: short term quality of life improvements in patients 
with heart disease. Wien Klin Wochenschr. 2006;118(23–24):744–53.

20. Kulik A, Lam BK, Rubens FD, Hendry PJ, Masters RG, Goldstein W, et al. Gender 
differences in the long-term outcomes after valve replacement surgery. 
Heart. 2009;95(4):318–26.

21. Höfer S, Kullich W, Graninger U, Wonisch M, Gaßner A, Klicpera M, et al. 
Cardiac rehabilitation in Austria: long term health-related quality of life 
outcomes. Health Qual Life Outcomes. 2009;10:1–10.

22. Höfer S, Benzer W, Alber H, Ruttmann E, Kopp M, Schüssler G, et al. Determi-
nants of health-related quality of life in coronary artery disease patients: a 
prospective study generating a structural equation model. Psychosomatics. 
2005;46(3):212–23.

23. Bagheri H, Memarian R, Alhani F. Evaluation of the effect of group counselling 
on post myocardial infarction patients: determined by an analysis of quality 
of life. J Clin Nurs. 2007;16(2):402–6.

24. Wisløff U, Støylen A, Loennechen JP, Bruvold M, Rognmo Ø, Haram PM, et al. 
Superior cardiovascular effect of aerobic interval training versus moderate 
continuous training in heart failure patients: a randomized study. Circulation. 
2007;115(24):3086–94.

25. Marazzi G, Gebara O, Vitale C, Caminiti G, Wajngarten M, Volterrani M, et al. 
Effect of trimetazidine on quality of life in elderly patients with ischemic 
dilated cardiomyopathy. Adv Ther. 2009;26(4):455–61.

26. Aron A, Klinger TA, McConnell TR. Cardiac rehabilitation outcomes no dif-
ferent after on-pump versus off-pump coronary artery bypass surgery. J 
Cardiopulm Rehabil Prev. 2007;27(1):35–41.

27. Pedersen SS, Martens EJ, Denollet J, Appels A. Poor Health-Related Quality 
of Life Is a Predictor of Early, But Not Late, Cardiac Events After Percutaneous 
Coronary Intervention. Psychosomatics. 2007;(August):331–7.

28. Undavia M, Goldstein NE, Cohen P, Sinthawanarong K, Singson M, Bhutani 
D, et al. Impact of implantable cardioverter-defibrillator recalls on patients’ 
anxiety, depression, and quality of life. PACE - Pacing Clin Electrophysiol. 
2008;31(11):1411–8.

29. Vahdat S, Hamzehgardeshi L, Hessam S, Hamzehgardeshi Z. Patient involve-
ment in health care decision making: a review. Iran Red Crescent Med J. 
2014;16(1):1–7.

30. Thomson Mangnall LJ, Gallagher RD, Sibbritt DW, Fry MM. Health-related 
quality of life of patients after mechanical valve replacement surgery: an 
integrative review. Eur J Cardiovasc Nurs. 2015;14(1):16–25.

31. Noyez L, de Jager MJ, Markou ALP. Quality of life after cardiac 
surgery:underresearched research. Interact Cardiovasc Thorac Surg. 
2011;13(5):511–5.

32. Alphin S, Höfer S, Perk J, Slørdahl S, Zwisler ADO, Oldridge N. The MacNew 
Heart Disease Health-Related Quality of Life Questionnaire: a scandinavian 
validation study. Soc Indic Res. 2015;122(2):519–37.

33. Dean AG, Sullivan KM, Soe MM. Sample size for comparing two means. Ope-
nEpi Open Source Epidemiol Stat Public Heal [Internet]. 2014;2–3. Available 
from: http://www.openepi.com/SampleSize/SSMean.htm

34. Rosner B. Fundamentals of Biostatistics Eighth Edition [Internet]. Havard 
University. 2016. 1–962 p. Available from: https://select-statistics.co.uk/
calculators/sample-size-calculator-two-means/

35. Taylor J. ESC/EACTS guidelines on the management of valvular heart disease. 
Eur Heart J. 2012;33:2371–2.

36. Mutagaywa RK, Kamala BA, Cramer M, Chamuleu S, Chillo P, Tumaini B et al. 
Predictors of early mortality following cardiac surgery for rheumatic heart 
disease at a national referral hospital in Dar es Salaam, Tanzania : A retrospec-
tive study. East Cent African J Surg. 2022

37. Ho¨fer SH, Benzer W, Schu¨ßlerschu¨ßler G, Von N, Steinbu¨chel S, Oldridge 
NB. Health-related quality of life in patients with coronary artery disease 
treated for angina: Validity and reliability of German translations of two 
specific questionnaires.

38. Merkouris A, Apostolakis E, Pistolas D, Papagiannaki V, Diakomopoulou E, Pati-
raki E. Quality of life after coronary artery bypass graft surgery in the elderly. 
Eur J Cardiovasc Nurs [Internet]. 2009;8(1):74–81. Available from: https://doi.
org/10.1016/j.ejcnurse.2008.02.008

39. Joshi D, Shrestha A, Gurung M, Gautam NC, Singh YM, Thakur A, et al. Spec-
trum of quality of life after valve surgery in patients with. Rheumatic Heart 
Disease. 2021;18(1):53–6.

40. Watkins DA, Zhu ZW, Mall S, Stafford R, Moloi AH, Engel ME, et al. The Health 
Systems Barriers and Facilitators for RHD Prevalence: an epidemilogical Meta-
analysis from Uganda and Tanzania. Glob Heart. 2017;12(1):5–15.

41. Amr Abd El-Aaal. Mitral stenosis in Africa: magnitude of the problem. 
E-Journal Cardiol Pract. 2018;16.

42. Mutagaywa RK, Vroon JC, Fundikira L, Wind AM, Kunambi P, Joel M et al. Infec-
tive endocarditis in developing countries: An update. Front Cardiovasc Med. 
2022

43. Kingué S, Abdou S, Balde D, Bocary M, Anzouan-kacou J, Anisubia B, et 
al. The VALVAFRIC study: a registry of rheumatic heart disease in western 
Tropical Cardiology of the Société franc cardiologie. Arch Cardiovasc Dis. 
2016;109:321–9.

44. Ussiri EV, Jiang W, Nyangassa BJ, Mpoki U, Lugazia ER, Waane T, et al. Closed 
mitral Valvotomy-a life saving Procedure in Facility deprived countries: 
experience at Muhimbili National Hospital, TANZANIA. East Cent Afr J surg. 
2011;16(1):83–8.

45. Zühlke L, Karthikeyan G, Engel ME, Rangarajan S, Mackie P, Cupido-Katya 
Mauff B, et al. Clinical outcomes in 3343 children and adults with Rheu-
matic Heart Disease from 14 low-and Middle-Income Countries: two-year 

http://www.openepi.com/SampleSize/SSMean.htm
https://select-statistics.co.uk/calculators/sample-size-calculator-two-means/
https://select-statistics.co.uk/calculators/sample-size-calculator-two-means/
http://dx.doi.org/10.1016/j.ejcnurse.2008.02.008
http://dx.doi.org/10.1016/j.ejcnurse.2008.02.008


Page 12 of 12Mutagaywa et al. Journal of Cardiothoracic Surgery          (2023) 18:159 

Follow-Up of the global Rheumatic Heart Disease Registry (the REMEDY 
Study). Circulation. 2016;134(19):1456–66.

46. Mvondo CM, Pugliese M, Giamberti A, Chelo D, Kuate LM, Boombhi J, et al. 
Surgery for rheumatic mitral valve disease in sub-saharan african countries: 
why valve repair is still the best surgical option. Pan Afr Med J. 2016;24:1–8.

47. Sedrakyan A, Vaccarino V, Pattiel AD, Elefteriades JA, Mattera JA, Roumanis SA, 
et al. Age does not limit quality of life improvement in cardiac valve surgery. J 
Am Coll Cardiol. 2003;42(7):1208–14.

48. Olsson M, Janfjall H, Orth-Gomer K, Unden A, Rosenqvist M. Quality of life in 
octogenarians after valve replacement due to aortic stenosis. A prospective 
comparison with younger patients. Eur Heart J. 1996;17(4):583–9.

49. Koertke H, Hoffmann-Koch A, Boethig D, Minami K, Breymann T, El-Arousy 
M, et al. Does the noise of mechanical heart valve prostheses affect quality 
of life as measured by the SF-36® questionnaire? Eur J Cardio-thoracic Surg. 
2003;24(1):52–8.

50. Van Doorn C, Yates R, Tunstill A, Elliott M. Quality of life in children following 
mitral valve replacement. Heart. 2000;84(6):643–7.

51. Nugteren LB, Sandau KE. Critical review of Health-Related Quality of Life Stud-
ies of patients with aortic stenosis. J Cardiovasc Nurs. 2010;25(1):25–39.

52. Moser DK, Heo S, Lee KS, Hammash M, Riegel B, Lennie TA, et al. It could be 
worselot’s worse!’ Why healthrelated quality of life is better in older compared 
with younger individuals with heart failure. Age Ageing. 2013;42(5):626–32.

53. Grady KL, Lee R, Subačius H, Malaisrie SC, McGee EC, Kruse J, et al. Improve-
ments in health-related quality of life before and after isolated cardiac opera-
tions. Ann Thorac Surg. 2011;91(3):777–83.

54. Rankin SH. Differences in recovery from cardiac surgery: a profile of male and 
female patients. Hear Lung. 1990;19(5 I):481–5.

55. King KM, Collins-Nakai RL. Short term recovery from cardiac surgery in 
women: suggestions for practice. Can J Cardiol. 1998;14(11):1367–71.

56. Koch CG, Higgins TL, Capdeville M, Maryland P, Leventhal M, Starr NJ. 
The risk of coronary artery surgery in women: a matched comparison 
using preoperative severity of illness scoring. J Cardiothorac Vasc Anesth. 
1996;10(7):839–43.

57. Taillefer MC, Dupuis G, Hardy JF, LeMay S. Quality of life before and after 
heart valve surgery is influenced by gender and type of valve. Qual Life Res. 
2005;14(3):769–78.

58. Dixon T, Lim LLY, Oldridge NB. The MacNew heart disease health-
related quality of life instrument: reference data for users. Qual Life Res. 
2002;11(2):173–83.

59. King KM. Gender and short-term recovery from cardiac surgery. Nurs Res. 
2000;49(1):29–36.

60. Fletcher RD, Sheifer SE, Escarce JJ. Race and sex differences in the manage-
ment of coronary artery disease. Am Heart J. 2000;139(5):0848–57.

61. Leifheit-Limson EC, Reid KJ, Kasl SV, Lin H, Jones PG, Buchanan DM, et al. The 
role of social support in health status and depressive symptoms after acute 
myocardial infarction evidence for a stronger relationship among women. 
Circ Cardiovasc Qual Outcomes. 2010;3(2):143–50.

62. Norris CM, Spertus JA, Jensen L, Johnson J, Hegadoren KM, Ghali WA. Sex 
and gender discrepancies in health-related quality of life outcomes among 
patients with established coronary artery disease. Circ Cardiovasc Qual 
Outcomes. 2008;1(2):123–30.

63. Oldgren J, Healey JS, Ezekowitz M, Commerford P, Avezum A, Pais P, et al. 
Variations in cause and management of atrial fibrillation in a prospective 
registry of 15 400 emergency department patients in 46 countries: the RE-LY 
atrial fibrillation registry. Circulation. 2014;129(15):1568–76.

64. Carabello BA. Modern management of mitral stenosis. Circulation. 
2005;112(3):432–7.

65. Fuster V, Rydén L, Cannom D, Harry C, Anne C, Kenneth E, et al. 2011 ACCF/
AHA/HRS focused update on the management of patients with atrial fibril-
lation (updating the 2006 Guideline): a report of the american college of 
cardiology foundation/American heart association task force on practice 
guidelines. Circulation. 2011;123(1):104–23.

66. Wyber R, Grainger-Gasser A, Thompson D, Kennedy D, Johnson T, Taubert K, 
et al. Tools for implementing rheumatic heart disease control programmes 
(TIPS) handbook. Perth, Australia: World Heart Federation and RhEACH; 2014. 
pp. 1–36.

67. Nyawawa E, Ussiri E, Chillo P, Waane T, Lugazia E, Mpoki U, et al. Cardiac sur-
gery: one year experience of cardiac surgery at Muhimbili National Hospital, 
Dar es Salaam- TANZANIA. East Cent African J Surg. 2010;15(1):111–8.

68. Sharma A, Panthee N, Bajracharya SM, Rajbanshi BG, Raj R, Sharma J et al. Pre-
dictors of in-hospital mortality following mitral or double valve replacement 
for rheumatic heart disease. 2016;13(2):19–24.

69. Akhtar RP, Abid AR, Naqshband MS, Mohydin BS. Outcome of double vs. 
single valve replacement for rheumatic heart disease. J Coll Physiciansn Surg 
Pak. 2011;287:77–8.

70. Panda BR, Shankar R, Kuruvilla KT, Philip MA, Shukla V, Korula RJ. Combined 
mitral and aortic valve replacement for Rheumatic Heart Disease: fifteen-year 
follow up and long-term results. J Heart Valve Dis. 2009;18(2):170–9.

71. Pillai VV. Survival and long-term outcomes after concomitant mitral 
and aortic valve replacement in patients with rheumatic heart disease. 
2021;37(February):5–15.

72. Debel FA, Zekarias B, Centella T, Tekleab AM. Immediate outcome following 
valve surgery for rheumatic heart disease: the first local experience from 
Ethiopia. Cardiol Young. 2020;30:1281–7.

73. Eranki A, Wilson-Smith AR, Ali U, Saxena A, Slimani E. Outcomes of surgically 
treated infective endocarditis in a Western Australian population. J Cardiotho-
rac Surg [Internet]. 2021;16(1):1–9. Available from: https://doi.org/10.1186/
s13019-021-01727-0

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://dx.doi.org/10.1186/s13019-021-01727-0
http://dx.doi.org/10.1186/s13019-021-01727-0

	Health related quality of life of patients following mechanical valve replacement surgery for rheumatic mitral stenosis in Tanzania
	Abstract
	Introduction
	Materials and methods
	Study design and setting
	Data collection
	Assessment of health-related quality of life
	Statistical analysis
	Ethical consideration

	Results
	Patients characteristics
	Duration of ICU stay, cardiopulmonary bypass, and aortic cross-clamp
	Clinical complications
	Health-related quality of life
	HRQoL of individual patients operated on from january 2020 to april 2021 for rheumatic mitral stenosis at JKCI (N = 50)
	Health-related quality of life preoperatively and over time
	Global HRQoL scores by patients’ sociodemographic characteristics
	Global HRQoL scores by patients’ clinical characteristics


	Discussion
	The main findings
	Pre-operative HRQoL
	Overall HRQoL
	Association of global HRQoL scores with sociodemographic characteristics
	Age
	Sex


	Association of global HRQoL scores with clinical characteristics
	Atrial fibrillation/patients on anticoagulation
	Other clinical characteristics

	Other findings
	Strength and limitations
	Conclusion and recommendations
	References


