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Determinants of severe acute 
malnutrition among children aged 
6–36 months in Kalafo district 
(riverine context) of Ethiopia
Ahmed Tahir Ahmed*, Abdulahi Haji Abas, Abdifatah Elmi & Abdilahi Omer

Malnutrition remains prevalent and existing health problem globally. Particularly Undernutrition is a 
major public health issue in developing countries. Globally the causes of severe acute undernutrition 
varies across context. The aim of this study was to identify the determinants of severe acute 
malnutrition to uncover contextual factors based on UNICEF conceptual framework, as there was no 
study done in a similar context in Ethiopia. Health facility based (health post) un-matched case control 
study with Key informant interview was conducted to identify determinant factors of severe acute 
malnutrition (SAM) among children between 6 and 36 months. 246 children (82 cases and 164) with 
their mothers or care takers participated the study which was conducted between December 20, 2019 
to January 20, 2020 in Kalafo district in Shebele River. Odds ratio with 95% confidence interval was 
calculated to identify the determinants of SAM among children aged 6–36 months using multivariate 
logistic regression. The odds of severe acute malnutrition was 2.28 (1.22, 4.26); 4.68 (2.29, 9.58); 2.85 
(1.26, 6.45); 2.39 (1.16, 4.96) and 3.262 (1.46, 7.31) and 3.237 (1.45, 7.23); respectively for mothers 
with three or more under five children, Children with inadequate dietary diversity, experienced 
diarrhea in past 2 weeks, their mothers had not nutrition counselling during pregnancy and younger 
(6–11 and 12–17 months) children as compared to controls. The finding of this study reveals the main 
determinants of severe acute malnutrition in riverine context are multi-level. In addition to this, 
poor childcare and polygamy identified in qualitative finding. Decisive and multi-sectoral approach is 
required to addressing SAM in the riverine area.
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FANTA  Food and Nutrition Technical Assistance
HFIAS  Household food insecurity access scale
MUAC   Mid upper arm circumference
SAM  Severe acute malnutrition

Malnutrition remains prevalent and existing health problem  globally1–3. Particularly Undernutrition is a major 
public health issue in low and middle income  countries2,4–6. Across regions there are huge disparities regarding 
undernutrition. South Asia (35.8% and east Africa (34.4%) shows exceedingly higher stunting rate than global 
average (22.9%)2.

The trends of acute malnutrition (Wasting) remains the same over decades in Kenya and  Zambia7. Despite 
national nutrition commitments, undernutrition among under-five children is a formidable challenge in Ethio-
pia  too8–11, particularly in Somali region where wasting (22.7%) and anemia (83%) among under five children 

OPEN

Public Health Department, College of Medicine and Health Science, Jigjiga University, P.O. Box 1020, Jijiga, Ethiopia. 
*email: ahmedpublic1@gmail.com

http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-022-09184-y&domain=pdf


2

Vol:.(1234567890)

Scientific Reports |         (2022) 12:5198  | https://doi.org/10.1038/s41598-022-09184-y

www.nature.com/scientificreports/

is profoundly higher than national  average8–10. Recently, Somali region shared the highest (26%) severe acute 
malnutrition burden in the  country12.

Globally the causes of acute undernutrition are too many and varies across context. Exhaustive identification 
of such broad multi-sectoral factors will lead comprehensive intervention. Many studies in developing countries 
including Ethiopia showed that household characteristics like  income13–15, less access to health  service14 house-
hold  head10,13,14 lack of  toilet16, mothers  education7,17, paternal  education18  handwashing17,19, household food 
 insecurity20, poor exclusive breast  feeding21,22, and number of under-five children or family  size17,23 has explained 
the occurrence of acute malnutrition.

Moreover, many more factors like post-natal vitamin A  supplementation24, acute infections like diarrhea 
and  malaria17,25–27, child  spacing10, maternal knowledge and awareness about infant and young child  feeding14 
iodized salt  use26, water  sources10, low birth  weight21, birth  order28, bottle  feeding29, inappropriate initiation 
time of complementary  feeding15,20, age of the  child27,30, and low (< 45 kg) maternal  weight21 are also behind 
the occurrence of acute malnutrition. The other important determinant of acute malnutrition were  sex31,32 and 
inadequate dietary diversity of the  child21. Likewise, recent studies indicate that feeding practice, maternal age 
and nutrition counseling during pregnancy were significantly associated with acute malnutrition among under-
five  children29,33. However, un-intended pregnancy increases the odds of chronic undernutrition (stunting) 
among under-five  children34. Whereas; fathers and mothers literacy, and higher wealth index decrease the odds 
of under-nutrition among under-five  children11,34.

The trends of severe acute malnutrition in Kalafo district of Shebele zone remains high according to the 
routine therapeutic feeding program reports (TFP). The number of TFP admissions in Kalafo district was two 
times higher compared to Mustahil district—an adjacent woreda with the same livelihood zone (unpublished 
save the children report, 2019). Moreover, unpublished SMART survey conducted in Kalafo district, April 2018 
shows high (16%) GAM rate. This shows addressing only food insecurity will not guarantee addressing malnu-
trition in this area.

The objective of this study was to assess the determinants of severe acute malnutrition among children aged 
6–36 months in riverine district of Ethiopia. This made necessary to investigate the determinants of severe 
acute malnutrition to uncover contextual factors based on UNICEF conceptual framework of determinants of 
undernutrition (see Fig. 1).

Methods. All methods were carried out in accordance with relevant guidelines and regulations.

Study design and setting. This health facility based (health post) un-matched case control with qualitative study 
was conducted between December 2019 and January 2020 in Kalafo Woreda/district. Kalafo district is located 
and bounded between 655,013 and 541,626 m north, water is the river. The district has been designated as a 
malaria-prone area, and only 13.4% of households send their children to formal education, while 53% and 30.6% 
send their children to religious and in-formal school, respectively. Nearly half of Kelafo’s population (46.3%) is 
food insecure, with 54% of households relying on food they produce and the rest relying on external  sources45. 
According to an unpublished SMART survey report from 2018, the minimum dietary diversity and frequency 
were 26%, while exclusive breastfeeding and prevalence of households with hand washing facility was 51% and 
7%.

Figure 1.  Conceptual framework of determinants of undernutrition (UNICEF 2013).
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From 32 Health posts (HPs) in Kalafo district, 27 functional HPs with OTP service were selected. Among 
the 27 functional HPs, only five HPs (Kalaman, Dariko, Helobacad, Bargun, and Allow-Igadsii) were randomly 
selected based on their catchment of under-five populations.

Eligibility criteria. Children between 6 and 36 months in selected five health posts (HPs) of Kalafo district and 
lived the area past 6 months preceding the survey were study population. The cases were children between 6 and 
36 months with mid-upper arm circumference (MUAC) < 11.5 cm or presence of bilateral nutritional edema. 
Controls were children between 6 and 36 months with MUAC ≥ 12.5 cm with no bilateral edema. Children with 
known diseases of tuberculosis and malaria and children without parental consent were excluded from the study 
(Fig. 2).

Sample size. The number of cases and controls required for the study were determined using Epi-Info version 
3.5.4 StatCalc with 95% CL, 80% power, 1:2 case to control ratio and expected frequency of exposure in control 
group of 33.43%, to be able to detect a 2.24 odds ratio. The 33.43% exposure in control group was based on use of 
toilet facility as a determinant of infant nutritional status conducted in Dabat district, North Gondar,  Ethiopia29 
A total 246 children aged 6–36 months (82 cases, and 164 controls; 1:2 ratio) were studied.

Sampling procedure and data collection methods. The cases and controls were selected in 5 HPs of Kalafo dis-
trict. The calculated sample size of cases (82) was allocated proportionally to each HP based on their estimated 
caseload; Kalaman (633.6), Dariko (753.4), Helobacad (631.7), Bargun (596) and Allow-Igadsii (813.5). Thus 
15:30, 18:36, 15:30, 14:28 and 20:40 of eligible cases and controls were randomly selected from the five HPs 
respectively. Trained health extension workers and nurses who were working in each selected health posts were 
collected data under strict supervision.

The outcome of this study was severe acute malnutrition while socio-demographic status, demographic data, 
household structure, household hygiene/sanitation and maternal and child characteristics like feeding practices, 
presence of disease, health service utilization and household food security were as an independent variable.

Data on risk factor survey was conducted using standardized questionnaire (translated to Somali and back 
translation in to English) adapted from Conceptual framework of determinants of undernutrition (UNICEF, 
2013) and other local studies on determinants of acute  malnutrition19,32,38. 5% of questionnaire was pre-tested 
in Adis-Ketema HP of Kalafo district and approach and time per questionnaire were adjusted to improve data 
quality.

To assess dietary diversity practice, the sum of the number of different food groups consumed by the child 
in the 24 h prior to the survey were asked the mother or caretaker. The list of food groups were, grains, roots, 
and tubers; legumes and nuts; dairy products (milk, yogurt, cheese); flesh foods (meat, fish, poultry and liver/
organ meats); eggs; vitamin-A rich fruits and vegetables and other fruits and vegetables. The respondents whose 
children consumed four or more of these food groups were labelled as having adequate dietary diversity and 
inadequate  otherwise35.

Known Malaria or 
TB(Diagnosed at Hospital or 

health center: Excluded 

Included cases

MUAC > 12.5cm
or no bilateral 

nutri�on edema

MUAC < 11.5cm
or bilateral 

nutri�on edema

Children 6-36 months in Kalafo resident of 6 
months preceding the study

Included controls

Without parental 
consent: Excluded both 

cases and controls

Figure 2.  Eligibility flow chart for inclusion and exclusion of the study.
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The FANTA (Food and Nutrition Technical Assistance Tool) household food insecurity access scale (HFIAS) 
was used to assess food insecurity. It comprised of nine “occurrence questions” that represented a usually rising 
level of severity of food insecurity (access) and nine “frequency-of-occurrence” questions that inquired how 
often the condition happened as a follow-up to each occurrence question. If respondents stated that they had 
not experienced the condition mentioned in the relevant occurrence question in the preceding 4 weeks, the 
frequency-of-occurrence question was skipped (30 days). Finally, people were considered food secure if they 
responded “no” to all of the questions or only experienced worry on rare occasions and food insecure  otherwise35. 
for further analysis, a food security index was created.

For qualitative part, KIIs were conducted using checklist extracted from UNICEF conceptual framework by 
experienced health workers familiar with local language and context. Local (Somali) language and tape record 
was used in all interviews. Key informant interview (KII) were conducted purposively on different individuals. 
The KIIs were HEWs, district nutrition focal person and nutrition working partners. The sample size of KII was 
determined by data saturation.

The child’s nutritional condition was measured using MUAC tape placed halfway between the olecranon and 
acromion processes. According to the standard, the tape was comfortably positioned at the midpoint and verified 
to ensure that it was not pulled too tight or too loose while being recorded to the nearest 0.1 cm. Thumbs were 
lightly placed on the feet of each selected child bilaterally for three seconds to assess edema (count of 101, 102, 
and 103). Records were created as “normal”, “+”, “++”, and “+++” if no pitting, pitting on feet, feet plus legs, and 
feet plus hands and face, respectively, according to the standard when released pressing.

Operational definition. Diarrhea was determined when the child had three or more loose or watery stool in a 
24-h’s period within the 2 weeks prior to the survey and this was assessed by asking the mothers or care  takers30. 
Adequate dietary diversity is when children received at least four food groups out of seven in the preceding 24 h 
of the  interview35. Food security defines the household food security level of the summations were ≤ 1 point out 
of 27 scores while the household food security level of the summations ≥ 2 points out of 27 scores were food 
 insecure36.

Data management and analysis. Kobo toolbox was used for data entry and collection. Data was cleaned 
using Kobo toolbox and analyzed in SPSS version 20. Bivariate and multivariable binary logistic regression was 
employed to identify predictors. Of severe acute malnutrition. Variables with P-value < 0.25 in bivariate analy-
sis and other important determinant of acute malnutrition were considered to Multivariate analysis. Whilst; 
variables with P-value < 0.05 were declared significant association with outcome variable in multivariate binary 
logistic regression analysis. Lastly, Strength of association was determined using the odds ratio with 95% CI, 
backward logistic regression method and Hosmer Lemeshow test for model goodness of fit. For qualitative data, 
it was transcribed manually and triangulated for better understanding about severe acute determinants.

Ethical consideration. Ethical approval was obtained from research ethical committee of Jigjiga Univer-
sity, Ethiopia and the data was collected when written informed consent was obtained from each participant. 
The study was ethically cleared by college of medicine and health science methods section to this effect. Since 
data was collected from children signed informed consent of all parents was obtained. All authors consent to the 
publication of this manuscript.

Results
Socio-demographic characteristics of study participants in Kalafo district, Ethiopia. This 
study included 246 children aged 6–36 months of which 82 and 164 were cases and controls respectively. Among 
children, two of them had bilateral edema on feet whilst the rest had no edema. The mean age and standard 
deviation of cases and controls were 15.23 ± 7 and 19.6 ± 8.96 respectively. A small number of (19.5%) cases were 
older than 23 months compared to controls (40.2%). Proportion of children experienced diarrhea 71 (86.6) dur-
ing the past 2 weeks and low birth interval 65 (79.3) was higher among cases compared controls. Whereas cover-
age of fully vaccinated 46 (56.1) and exclusively breastfed 36 (43.9) children were lower among cases compared 
to controls 110 (67.1) and 83 (50.6) respectively.

Furthermore, mothers in the control group received better 57 (69.5) nutritional counseling during ANC than 
women in the cases group 130 (79.3). However, the literacy and occupation of mothers in cases and controls 
were nearly same.

Regarding household characteristics, less children 50 (61%) among cases had adequate dietary diversity 
practices compared to controls 141 (86.0) and proportions of households with food insecurity were slightly 
higher among cases 29 (35.4%) than controls 63 (38.4%). Similarly, cases had a greater 52 (63.4%) percentage of 
three or more under 5-year-old children than controls 73 (44.5%). Only 57 (69.5%) of cases used treated water, 
compared to 117 (79.3%) of controls, and the use of latrines was comparable across cases and controls (Table 1).

Determinants of severe acute malnutrition among children aged 6 to 36 months in Kalafo dis-
trict, Ethiopia. All variables with a P-value of < 0.25 on bivariate analysis were included in the multivariate 
logistic regression model. Furthermore, given to their prominence in the literature, exclusive breastfeeding and 
male sex variables were included in the final model analysis, regardless of their P-value. χ2 (8, n = 246) = 8.747, 
P-value = 0.364, was used to test the goodness of fit model.

However, only the following five characteristics, were shown to be significantly associated with SAM among 
6–59 aged children in Kalafo district: Children who had diarrhea two weeks prior to the research had nearly three 
times the chance of having severe acute malnutrition (cases). AOR = 2.85 (1.26, 6.45); 4.7 times among children 
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eaten inadequate dietary diversity AOR = 4.68 (2.29, 9.58); 2.4 times higher among children whose mothers did 
not receive nutrition counseling during ANC visits AOR = 2.39 (1.16, 4.96); 2.3 times higher among children 
from households with more than three (3) under-five children, AOR = 2.28 (1.22, 4.26); and 3 times higher among 
children aged 6–11 and 12–17 months respectively, compared to controls (Table 2).

Determinants of severe acute malnutrition among children aged 6–36 months theme qualita-
tive findings. In total, five KIIs were conducted; two HEWs KIIs, 2 active nutrition-working partners KIIs 
and one District nutrition focal person KII to deeply understand better the determinants of severe acute malnu-
trition in riverine context.

Qualitative study result showed a consistent finding with some identified significant determinants but not all. 
In general, qualitative study identified the following factors as a SAM determinant: contaminated water, Diarrhea, 
Polygamy, too number of children, farm chore and poor riverine communities.

“To my experience, SAM is common across children around the river (Negro) simply because they come 
across frequent diarrhea that resulted from drinking unclean river water. At the same time, most of the mothers 
are farm daily laborers and they may not have a time to take care their children. Therefore, I do give RUTF again 
to children who were successfully recovered from severe acute malnutrition previously”. HEW KII, Dariko HP.

In addition to this, “mothers in this area experience many children exceptionally and no mother takes family 
planning.” HEW KII, Kalaman HP.

“The people around this river do marry more than one wife and have many children from each wife and yet 
they do not have income to support, as they are farm daily laborers. Shebele river inhabitants (Negro) are not 
the farm owners but are daily workers.” Kalafo district Nutrition focal person KII.

“Previously there were many non-governmental organizations supporting the emergency nutrition sector. 
However; currently we are only one supporting and it is out of our capacity as severe acute malnutrition among 
children is continuously high across a year.” The cause of SAM in this area are many and main ones are diarrhea 
and lack of care. OTP Nurse, Save the children KII.

Discussion
This quantitative study found that five factors were determining the severe acute malnutrition among children 
aged 6–36 months in riverine context. These were age group (6–11 and 12–17 months), inadequate dietary prac-
tices, and experienced diarrhea within two weeks preceding the data collection, from household with three and 

Table 1.  Socio-demographic characteristics of study participants in Kalafo district, Ethiopia.

Characteristics Nutrition status

Child

Age Case (%), n = 82 Control (%), n = 164

Mean age (± standard deviation) 15.23 (± 7) 19.6 (± 8.96)

Children aged 6–24 months 66 (81.4) 98 (59.8)

Sex of the child (Male) 42 (51.2) 89 (54.3)

Birth interval (< 2 years) 65 (79.3) 119 (72.6)

First child 11 (13.4) 24 (14.6)

Experienced diarrhea during the past 2 weeks 71 (86.6) 120 (73.2)

Fully vaccinated children 46 (56.1) 110 (67.1)

Exclusively breastfed during the first 6 months in child’s life 36 (43.9) 83 (50.6)

Received vitamin A supplementation in last 6 months 65 (79.3) 111 (67.7)

Mother

Currently pregnant 57 (69.5) 115 (70.1)

Primary school or low 17 (20.7) 41 (25)

House wife 37 (45.1) 75 (45.7)

Nutrition counseling during ANC 57 (69.5) 130 (79.3)

Nutrition counseling during PNC 47 (57.3) 87 (53.0)

complementary Food demonstration 47 (57.3) 99 (60.4)

Household

Number of under-five children ≥ 3 children 52 (63.4) 73 (44.5)

Household food insecure 29 (35.4) 63 (38.4)

Wash hands before eating 64 (78.0) 133 (81.1)

Adequate dietary diversity 50 (61.0) 141 (86.0)

Treat water 57 (69.5) 130 (79.3)

Have latrine 56 (68.3) 117 (71.3)

Waste disposal 82 (100) 151 (92.1)
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more under-five children and not exposed to nutrition counseling during ANC visits. However, poor childcare 
and polygamy are determinants of SAM in qualitative findings.

The odds of being severe acute malnutrition were higher among younger children aged 6–11 and 
12–17 months compared to older children (18–23 and > 23 months). This finding is in line with studies done in 
 Ethiopia30,  Niger39, and  Ghana28.

The possible explanation is the fact that most children do not go smoothly the transition period (initiation 
of complementary feeding) in low-income countries due to many reasons.

The odds of being severe acute malnutrition were higher among children from households with three or 
more under-five children compared with children from households with less than three under-five children. 
This finding is consistent with studies done in  India21,  Ethiopia14,33,40, and report of Ethiopian DHS  201641. The 
finding of our study is also in agreement with studies done in  Ethiopia30–32 which indicates larger family size (≥ 4 
or 5) was determining factor for wasting among under-five children. The possible explanation is that short birth 
interval is positively correlated with malnutrition among under five children, which means children with short 
birth interval has higher risk of  malnutrition10,46,47. It may also due to households either with higher number 
of under- five children or larger family size increase chore on mothers, which compromise the care or feeding 
practices of their  children31.

However, this finding is against a study done in Arizona,  USA23. This might be due to a difference in context, 
study design and outcome (SAM) of current study.

The current study shows that odds of being severe acute malnutrition were higher among children who had 
inadequate dietary diversity in past 24 h preceding the data collection compared their counterparts. This finding 
is in line with studies done in  India21,  Afghanistan26 and  Ethiopia9,31.

Table 2.  Bivariate and multivariable analysis of factors associated with severe acute malnutrition among 
children aged 6 to 36 months in Kalafo district, Ethiopia.

Characteristics Nutrition status COR AOR p-value

Age Case (%) n = 82 Control (%), n = 164

6–11 28 (34.1) 37 (22.6) 3.12 (1.49, 6.51) 3.262 (1.46, 7.31) 0.004

12–17 29 (35.4) 33 (20.1 ) 3.63 (1.73, 7.59) 3.237 (1.45, 7.23) 0.004

18–23 9 (11.0) 28 (17.1) 1.33 (0.52, 3.35) 0.79 (0.28, 2.21) 0.660

> 23 16 (19.5) 66 (40.2) 1 1

Experienced diarrhea during the past 2 weeks

No 11 (13.4) 44 (26.8) 1 1

Yes 71 (86.6) 120 (73.2) 2.36 (1.15, 4.87) 2.85 (1.26, 6.45) 0.012

Dietary diversity score

Adequate dietary diversity 50 (61.0) 141 (86.0) 1 1

Inadequate dietary diversity 32 (39.0) 23 (14.0) 3.92 (2.09, 7.33) 4.68 (2.29, 9.58) < 0.001

Nutrition counseling during ANC

No 25 (30.5) 34 (20.7) 1.67 (0.92, 3.06) 2.39 (1.16, 4.96) 0.018

Yes 57 (69.5) 130 (79.3) 1

Number of under-five children

< 3 children 30 (36.6) 91 (55.5) 1

≥ 3 children 52 (63.4) 73 (44.5) 2.16 (1.25, 3.73) 2.28 (1.22, 4.26) 0.010

Sex of the child

Male 42 (51.2) 89 (54.3) 1 1

Female 40 (48.8) 75 (45.7) 1.13 (0.66, 1.92)

Exclusively breastfed during the first 6 months in life

No 46 (56.1) 81 (49.4) 1.309 (0.77, 2.23)

Yes 36 (43.9) 83 (50.6) 1 1

Birth order

First 11 (13.4) 24 (14.6) 1.19 (0.53, 2.68)

Second and fifth 37 (45.1) 52 (31.7) 1.84 (1.03, 3.28)

Above fifth 34 (41.5) 88 (53.7) 1 1

Do you treat your water

No 25 (30.5) 34 (20.7) 1.67 (0.92, 3.06)

Yes 57 (69.5) 130 (79.3) 1 1

Fully vaccinated child

No 36 (43.9) 54 (32.9) 1.59 (0.92, 2.75)

Yes 46 (56.1) 110 (67.1) 1 1
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However, it contradicts studies done in  Cambodia42 and  Tanzania43 where inadequate dietary diversity was 
not associated with acute malnutrition of under-five children. The only possible explanation could be contextual 
factors that might determine acute malnutrition.

The current study also shows that odds of being severe acute malnutrition were higher among children who 
experienced diarrhea in past two weeks preceding the data collection compared their counterparts. This finding is 
in line with studies done in  Afghanistan26,  Ethiopia17,27,32 and  Niger38. The possible explanation is environmental 
enteric dysfunction (EED) as children in the study area expose inadequate water, sanitation and hygiene. EED is 
a complex digestive condition caused by long-term exposure to enteric infections. It may also due to low coverage 
of rotavirus vaccine among children in Kalafo. Recent studies in low and middle income countries show that 
SAM and EED among children has vicious  cycle48,49.

Lastly, the odds of being severe acute malnutrition were higher among children whose mothers did not expose 
to nutrition counseling during ANC visits. This study is in line with studies done in  Ethiopia29,33. However, study 
done in  Pakistan44 shows counseling during ANC associated with stunting among under five children but not 
wasting. This might be due to different livelihood (riverine) of the current study and the fact that underlying fac-
tors (infant and young child feeding counseling) of undernutrition might not directly results acute malnutrition.

The finding of qualitative study shows poor childcare and polygamy were the determinants of SAM. However; 
according to quantitative study, the main determinants of severe acute malnutrition in riverine context were 
diarrhea and inadequate dietary intake under the category of immediate cause of malnutrition. Whilst higher 
(≥ 3) number of under-five children were another important contextual determinant of severe acute malnutrition 
among children (6–36 months) in riverine zone of Somali region. Briefly, young age (6–11 and 12–17 months) 
and not having nutrition counseling during pregnancy were also among distal determinants of severe acute 
malnutrition in riverine context.

Improvement has to be made on childcare giving practices including dietary diversity. Water treatment and 
family planning intervention should be integrated along with community-based management of severe acute 
malnutrition (CMAM) programs in riverine context.

The researchers employed both quantitative and qualitative methods to discover the factors that influence 
SAM in children under the age of five in a river setting. This can be used as an input in nutrition initiatives by 
programmers and policymakers. However, there are some drawbacks to the study: determinant variables includ-
ing diarrhea, dietary habit, and food security were examined by questioning respondents, which could expose 
social desirability and recall bias. The data was collected by trained and experienced health professional in the 
HPs to manage the study’s potential weakness.

Data availability
The data is available upon reasonable request at correspondence author.

Received: 9 September 2021; Accepted: 17 March 2022
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