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Abstract

IMPORTANCE Older Syrian refugees have a high burden of noncommunicable diseases (NCDs) and
economic vulnerability.

OBJECTIVES To develop and internally validate a predictive model to estimate inability to manage
NCDs in older Syrian refugees, and to describe barriers to NCD medication adherence.

DESIGN, SETTING, AND PARTICIPANTS This nested prognostic cross-sectional study was
conducted through telephone surveys between September 2020 and January 2021. All households
in Lebanon with Syrian refugees aged 50 years or older and who received humanitarian assistance
from a nongovernmental organization were invited to participate. Refugees who self-reported
having chronic respiratory disease (CRD), diabetes, history of cardiovascular disease (CVD), or
hypertension were included in the analysis. Data were analyzed from November 2021to March 2022.
MAIN OUTCOMES AND MEASURES The main outcome was self-reported inability to manage any
NCD (including CRD, CVD, diabetes, or hypertension). Predictors of inability to manage any NCD
were assessed using logistic regression models. The model was internally validated using
bootstrapping techniques, which gave an estimate of optimism. The optimism-adjusted
discrimination is presented using the C statistic, and calibration of the model is presented using
calibration slope (C slope).

RESULTS Of 3322 older Syrian refugees, 1893 individuals (median [IQR] age, 59 [54-65] years; 1089
[57.5%] women) reported having at least 1 NCD, among whom 351 (10.6% overall; 18.6% of those
with =1NCD) had CRD, 781 (23.7% overall; 41.4% of those with =1NCD) had diabetes, 794 (24.1%
overall; 42.2% of those with =1 NCD) had history of CVD, and 1388 (42.3% overall; 73.6% of those
with =1NCD) had hypertension. Among individuals with NCDs, 387 participants (20.4%) were
unable to manage at least 1 of their NCDs. Predictors for inability to manage NCDs were age,
nonreceipt of cash assistance, household water insecurity, household food insecurity, and having

multiple chronic diseases, with an adjusted C statistic of 0.650 (95% Cl, 0.620-0.676) and C slope of

0.871(95% Cl, 0.729-1.023). The prevalence of nonadherence to medication was 9.2%, and the main
reasons for nonadherence were unaffordability of medication (40.8%; 95% Cl, 33.4%-48.5%) and
the belief that they no longer required the medication after feeling better (22.4%; 95% Cl,
16.4%-29.3%).

CONCLUSIONS AND RELEVANCE In this cross-sectional study, the predictors of inability to manage

NCDs among older Syrian refugees in Lebanon were mainly related to financial barriers. Context-
appropriate assistance is required to overcome financial barriers and enable equitable access to
medication and health care.
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Key Points

Question What are the predictors and
barriers to managing noncommunicable
diseases (NCDs) for older Syrian
refugees in Lebanon?

Findings This prognostic study
including 1893 refugees with at least 1
NCD (chronic respiratory disease,
diabetes, history of cardiovascular
disease or hypertension) developed a
predictive model for the inability to
manage any NCD with a moderate
discriminative ability. Predictors of
inability to manage any NCD included
age, no cash assistance, household
water and food insecurity, and having
multiple chronic diseases.

Meaning These findings suggest
context-appropriate assistance is
required to overcome financial barriers
and enable equitable access to health
care and medication required to manage
NCDs among refugees.
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Introduction

Forcibly displaced populations have been recognized as vulnerable to the direct and indirect impacts
of the COVID-19 pandemic.™ Furthermore, older refugees are particularly vulnerable since they have
a higher prevalence of preexisting chronic diseases* and have an increased risk of hospitalization and
mortality due to COVID-19.> Before the COVID-19 pandemic, poor management of noncommunicable
diseases (NCDs) was a global public health concern and is a neglected area in humanitarian
emergencies.®® NCD self-management, including lifestyle changes and adherence to medication,
has been shown to be associated with reduced premature mortality and morbidity.® " However, in
refugee populations, NCD management is challenging owing to the competing demands of basic
needs, such as access to adequate food, shelter, protection, and water. A study conducted in 2018 on
Palestinian refugees in Lebanon found that 30% of the sample had low adherence to medications.'
Furthermore, refugee populations in Lebanon may have difficulty in adherence owing to poor access
to health services, unavailability of medications, unaffordability of transportation, being food
insecure, having limited health literacy, and other stressors.™>'#

In Lebanon, large populations of Syrian refugees are situated in the Bekaa valley and North
Lebanon and reside in informal tented settlements or residential areas.' Before 2011, the Lebanese
health system within these areas was already stretched to meet the needs of the host population.’>'
Syrian refugees have free access to chronic disease medication through the United Nations High
Commissioner for Refugees (UNHCR) or other nongovernmental organizations.'® However, the
COVID-19 pandemic and the recent major economic crisis in Lebanon have impacted access to health
care and supply of essential medications,'”'®
of Syrian refugees.'®2°

Studies on NCD management among refugees in Lebanon and the Middle East, a region that
hosts one of the largest refugee populations, are scarce.™ Understanding the barriers and predictors
of self-reported management of NCDs among older refugees, a population at high risk for severe
COVID-19 outcomes, is important to allow resource allocation and contextualized humanitarian
assistance to prevent premature mortality and morbidity. The present study aimed to elucidate the
predictors of the inability to manage NCDs in older Syrian refugees and describe barriers to accessing

health care and managing these chronic conditions.

which may have a negative impact on the health status

Methods

This prognostic study was reviewed and approved by the American University of Beirut Social and
Behavioral Sciences Institutional Review Board. Verbal consent was obtained from all study
participants. This study is reported following the Transparent Reporting of a Multivariable Prediction
Model for Individual Prognosis or Diagnosis (TRIPOD) reporting guideline and Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline.

Study Design, Sample, and Study Population

This was a cross-sectional study nested within a multiwave longitudinal study that aimed to examine
the vulnerabilities of older Syrian refugees residing in Lebanon during the COVID-19 pandemic.?' The
study included Syrian refugees aged 50 years and older who were identified from a full listing of
beneficiary households of a nongovernmental humanitarian organization (the Norwegian

Refugee Council).

Within the beneficiary sampling frame, all households who had used services offered by the
humanitarian organization between 2017 and 2020 and included an adult aged 50 years or older
were contacted and were included in the study. If there were multiple adults aged 50 years or older
within a household, 1 person was randomly selected, invited to participate, and provided oral consent
to enter the study. Individuals aged 65 years or older were assessed for capacity to participate using
5 modified items from the University of California, San Diego, Brief Assessment of Capacity to
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Consent (eMethods in the Supplement).?? The same respondent was approached to complete a
telephone survey across different time points. For this study, the demographic characteristics were
extracted from waves 1 (September-December 2020) and data related to NCDs and health were
extracted from waves 2 (October 2020-January 2021).

Data Sources

The questionnaire for each wave was developed using a combination of sources, including validated
questionnaire modules, contextually specific questions, and community-identified priorities. The
survey was cocreated by academics, humanitarian actors, local government officials, and focal points
from the refugee communities. The questionnaire was piloted internally with data collectors and
local community focal points to ensure face validity.?> Trained data collectors administered the
surveys in Arabic and entered data into structured electronic data collection forms hosted on
KoBoToolbox. Data entry checks and monitoring were performed for quality assurance. More details
are available in eMethods in the Supplement.

Outcome Measures

The outcome variable was self-reported inability to manage any NCD. This included the following
conditions: cardiovascular disease (CVD), chronic respiratory disease (CRD), diabetes, or
hypertension. For each condition, participants were asked “Are you able to manage your
[condition]?”

Candidate Predictors

Using the literature, 16 potential predictors were identified for inability to manage NCDs and were
included for model development. These included age, sex, residence, education, smoking status,
number of chronic conditions, hypertension, diabetes, CRD, CVD, living arrangement, food insecurity
(measured using the Food Insecurity Experience Scale®*), employment status, water insecurity
(measured using the short-form Household Water Insecurity Scale?®), receipt of cash assistance, and
family debts.

Missing Data
The largest amount of missing data in any variable was 1.8%. Missing data were assumed to be
missing at random, so we used complete case analysis.2®

Statistical Analysis

Absolute frequencies and proportions are presented alongside odds ratios (ORs) with their 95% Cls
using unadjusted logistic regression models, which examined the odds of inability to manage any
NCD for each candidate predictor. This study used 2-sided tests with a statistical significance level
of 5%.

All variables were categorical except age, which was found to have a linear association with
inability to manage NCD. All candidate predictors of inability to manage NCD were entered into
multivariable logistic regression models and removed using a stepwise backward method using a
P < 157.27 This has been used as a proxy for the Akaike Information Criterion (AIC), in which
predictors are removed to obtain the lowest AIC. Multicollinearity was assessed using correlation
matrices and variance inflation factor (VIF); a VIF greater than 5 indicated collinearity. Number of
NCDs and each chronic condition were modeled in 2 separate models. Smoking status was removed
from the final model to improve model fit and prevent overfitting.2®

The final model's performance in terms of discrimination was assessed using the C statistic,
which ranges from 0.5 to 1.0 (this is also known as the area under the receiver operating
characteristic curve [ROC]), in which a value of 1.0 represents perfect discriminative ability between
those with and without the outcome and 0.5 denotes a discriminative ability equal to chance. We
also assessed the calibration of the final model, which describes the agreement between observed
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outcomes and predictive probabilities.?° This was assessed using calibration plots, which categorizes
patients into 10 groups according to predictive probabilities, where the mean predicted risk within
each of these groups is plotted against the mean observed proportion of events.?93° If there is a
perfect calibration, the graph will show a diagonal line where there is a slope of 1and intercept of O.
A slope less than 1suggests overfitting in the model, meaning that respondents with high risk of the
outcome have overestimated risk predictions while those with low risk of the outcome have
underestimated risk predictions. Moreover, we assessed whether there was an overall difference
between the observed number of events and the average predictive risk using the calibration-in-the-
large (CITL).

The final model's selection of predictors, discrimination, and calibration estimates were
internally validated using bootstrap methods, in which 500 bootstrap samples with replacement
were used to validate the model selection process and generate an estimate of optimism, an
optimism-adjusted estimates of C statistic, and an optimism-adjusted calibration plot.26-29-3":32
Bootstrap shrinkage was applied to the final apparent model, and the modified B coefficients and
ORs are presented. A sensitivity analysis included modeling the total number of chronic diseases as a
categorical variable. All analyses were conducted using Stata/SE statistical software version 17
(StataCorp). Data were analyzed from November 2021 to March 2022.

Results

Characteristics of the Population
0Of 17 384 households initially contacted at wave 1, 4010 eligible beneficiary Syrian refugees aged 50
years or older were invited to participate; of those, 3322 beneficiaries consented orally and
participated in both waves 1and 2 (Figure 1). Participants who were lost to follow-up had similar
characteristics to wave 2; the study population had a larger proportion of women and had a higher
median age than the all participants in wave 2 (eTable 1in the Supplement).

Of 3322 older Syrian refugees who participated in the wider study, 1893 participants (median
[IQR] age, 59 [54-65] years; 1089 [57.5%] women) reported having at least 1 NCD, 387 (20.4%)

Figure 1. Flow Diagram of Syrian Refugees Included in the Study Population

Wave 1: September 22 to December 21, 2020
4010 Eligible participants invited to consent

43 Refused to participate in the study
129 Participants were not eligible (score <7)
after a brief assessment of capacity to
consent for patients 265 y

Wave 1
3838 Complete surveys
\ \

V ‘ 32 Consented to participate only in wave 1

Wave 2: October 23, 2020, to January 20, 2021
3806 Invited to participate

4 Refused after consent form was given
336 No answer after 5 attempts
67 Wrong number
46 Refused before consent form was given
31 Person no longer available

Wave 2
3322 Complete surveys

}

1900 With chronic condition: hypertension,
diabetes, CVD, or chronic respiratory

disease
T 7 Did not know or refused to answer
v regarding ability to manage NCD
1893 With chronic condition: hypertension,
diabetes, CVD, or chronic respiratory CVD indicates cardiovascular disease; NCD,
e noncommunicable diseases.
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noted that they were unable to manage their condition through any means (lifestyle or medication)
(Table 1). Among these participants, 174 were unable to manage their NCD through medication.
Hypertension topped the listed of reported NCDs (1388 participants [42.3% overall; 73.6% of those
with =1NCD]), followed by CVD (794 participants [24.1% overall; 42.2% of those with =1 NCD]),
diabetes (781 participants [23.7% overall; 41.4% of those with =1 NCD]), and CRD (351 participants
[10.6% overall; 18.6% of those with =1 NCD]). The prevalence of NCDs among the entire sample is
provided in eTable 2 in the Supplement; the ability to manage according to NCD type and number of
NCDs is available in eTable 3 in the Supplement.

Among 174 participants who were unable to manage their NCD through medication, the primary
reasons included feeling better and not needing the medication (22.4%; 95% Cl, 16.4%-29.3%),
medication not always available (14.4%; 95% Cl, 9.5%-20.5%), and unaffordability of the medication
(40.8%; 95% Cl, 33.4%-48.5%). Unaffordability of medication remained the primary reason for CVD,
diabetes, and hypertension when examining disease-specific reasons for nonadherence to
medication (Figure 2A). In addition, there were 293 participants who were unable to access primary
health care, among whom 109 participants were also unable to manage their NCD. Among these
participants, the primary reason for being unable to access primary care was the cost of the doctor's
visits, medication or tests (80.7%; 95% Cl, 72.1%-87.7%) (Figure 2B).

Unadjusted Analysis

Unadjusted odds ratios of inability to manage NCD and 95% Cls of each potential predictor are
reported in Table 1. Among older refugees, women were more likely than men to be unable to
manage at least 1NCD (OR, 1.28; 95% Cl, 1.02-1.61), as were individuals with multiple chronic
conditions (OR vs 1 chronic condition, 1.39; 95% Cl, 1.01-1.92), those with a history of CVD (OR vs no
CVD, 1.38; 95% Cl, 1.10-1.72), those with diabetes (OR vs no diabetes, 1.31; 95% Cl, 1.05-1.64), those
with CRD (OR vs no CRD, 1.98; 95% Cl, 1.53-2.58), those who did not receive cash assistance (OR vs
no cash assistance, 1.48; 95% Cl, 1.17-1.87), those with severe food insecurity (OR vs food secure,
3.74;95% Cl, 2.14-6.55), and those with household water insecurity (OR vs water secure, 1.66; 95%
Cl,1.31-2.1).

Predictors and Model Performance

The final model retained 8 predictors of inability to manage NCD, which included age; self-reported
hypertension, diabetes, CVD, and CRD (the more NCDs an individual possessed, the higher the
predicted risk of inability to manage them); severe household food insecurity; no receipt of cash
assistance; and household water insecurity (Table 2). The final model had a moderate discriminative
ability with an optimized adjusted C statistic of 0.650 (95% Cl, 0.620 to 0.676) (Figure 3; eTable 4
in the Supplement). The calibration plot without correction for optimism is shown in eFigure in the
Supplement, and the optimism-adjusted calibration plot is shown in Figure 3, which depicts the
expected performance of the final model in future samples.?>>3 The calibration slope after
adjustment for optimism was 0.871(95% Cl, 0.729 to 1.023), the brier score was 4.4, and CITL was
0.003 (95% Cl, -0.112 to 0.126) (Figure 3; eTable 4 in the Supplement). ORs and coefficients of the
final model have been adjusted for overfitting and are presented in Table 2.

All the included predictors had the expected direction coefficient with the outcome. In
particular, individuals who did not receive cash assistance, who had household water insecurity, or
had severe food insecurity had increased likelihood of being unable to manage their NCDs. Age had a
small negative coefficient with inability to manage NCDs.

To illustrate, the predicted risk of inability to manage NCDs for a Syrian refugee aged 60 years
with all 4 NCDs, severe household food insecurity, no receipt of cash assistance, and household water
insecurity was 51% (using the optimized-adjusted coefficients). While the predicted risk of inability
to manage NCDs for a refugee aged 60 years with all 4 NCDs who received cash assistance and was
food and water secure was 19% (using the optimized-adjusted coefficients). For a Syrian refugee
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Table 1. Characteristics and Vulnerability Markers of Older Syrian Refugees Stratified by the Ability to Manage Their Noncommunicable Disease

Participants, No. (%)

Total Able to manage Unable to manage

Characteristic (n=1893) NCD (n = 1506) NCD (n = 387) 0dds ratio (95% CI)? Pvalue
Age, median (IQR), y 59 (54-65) 59 (54-65) 58 (53-64) 0.98 (0.97 to 1.01) .08
Sex

Men 804 (42.5) 658 (81.8) 146 (18.2) 1 [Reference]

Women 1089 (57.5) 848 (77.9) 241(22.1) 1.28(1.02t0 1.61) 03
Head of household

No 437 (23.1) 345 (79.0) 92 (21.0) 1 [Reference]

Yes 1456 (76.9) 1161 (79.7) 295 (20.3) 0.95(0.73 to 1.24) 72
Governorate

Beirut/Mount Lebanon 28(1.5) 21 (75.0) 7 (25.0) 1.16 (0.48 t0 2.78) 73

Beqaa/Baalbek-Hermel 826 (43.6) 684 (82.8) 142 (17.2) 0.72 (0.56 t0 0.93) .01

North/Akkar 727 (38.4) 565 (77.7) 162 (22.3) 1 [Reference] NA

South/Nabatieh 312 (16.5) 236 (75.6) 76 (24.4) 1.12 (0.82 to 1.53) .46
Residence

Inside informal tented settlements 689 (36.4) 552 (80.1) 137 (19.9) 1 [Reference]

Outside informal tented settlements 1204 (63.6) 954 (79.2) 250 (20.8) 1.06 (0.84t01.33) 64
Living arrangement

Alone 34(1.8) 27 (79.4) 7 (20.6) 1.01 (0.44 to 2.33)

With others 1859 (98.2) 1479 (79.6) 380(20.4) 1 [Reference] 98
Level of education

Elementary 443 (23.4) 354 (79.9) 89 (20.1) 0.93(0.70t0 1.22) .59

Never attended school 1013 (53.6) 797 (78.7) 216 (21.3) 1 [Reference] NA

>Preparatory and secondary 434 (23.0) 352 (81.1) 82(18.9) 0.86 (0.65t0 1.14) .29

Missing 3 3 0 NA NA
Smoking status

Current smoker 538 (28.4) 430(79.9) 108 (20.1) 1 [Reference] NA

Exsmoker 255 (13.5) 213 (83.5) 42 (16.5) 0.79 (0.53 to 1.16) 22

Nonsmoker 1099 (58.1) 862 (78.4) 237 (21.6) 1.09 (0.85 to 1.41) 48

Missing 1 1 0 NA NA
Chronic conditions, No.

1 481 (26.0) 415 (86.3) 66 (13.7) 1 [Reference] NA

2 728(39.3) 596 (81.9) 132 (18.1) 1.39(1.01t0 1.92) .04

23 642 (34.7) 466 (72.6) 176 (27.4) 2.37 (1.74 t0 3.24) <.001

Missing 42 29 13 NA NA
Hypertension

No 498 (26.4) 402 (80.7) 96 (19.3) 1 [Reference]

Yes 1388 (73.6) 1098 (79.1) 290 (20.9) 1.11 (0.85to 1.43) A4

Missing 7 6 1 NA NA
Cardiovascular disease

No 1089 (57.8) 891 (81.8) 198 (18.2) 1 [Reference]

Yes 794 (42.2) 608 (76.6) 186 (23.4) 1.38 (1.10t0 1.72) 005

Missing 10 7 3 NA NA
Diabetes

No 1105 (58.6) 901 (81.5) 204 (18.5) 1 [Reference]

Yes 781 (41.4) 602 (77.1) 179 (22.9) 1.31(1.05t01.64) 02

Missing 7 3 4 NA NA
Chronic respiratory diseases

No 1537 (81.4) 1259 (81.9) 278(18.1) 1 [Reference]

Yes 351(18.6) 244 (69.5) 107 (30.5) 1.98 (1.53 t0 2.58) <001

Missing 5 3 2 NA NA

(continued)
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Table 1. Characteristics and Vulnerability Markers of Older Syrian Refugees Stratified by the Ability to Manage Their Noncommunicable Disease (continued)

Participants, No. (%)

Total Able to manage Unable to manage

Characteristic (n=1893) NCD (n = 1506) NCD (n = 387) 0dds ratio (95% CI)? Pvalue
Family debts

No 71(3.8) 59(83.1) 12 (16.9) 1 [Reference]

Yes 1817 (96.2) 1445 (79.5) 372 (20.5) 1.27 (0.67 to 2.38) 46

Missing 5 2 3 NA NA
Receipt of cash assistance

No 576 (30.5) 432 (75.0) 144 (25.0) 1.48 (1.17 t0 1.87)

Yes 1315 (69.5) 1073 (81.6) 242 (18.4) 1 [Reference] 001

Missing 2 1 1 NA NA
FIES Categorical household food insecurity

Food security 148 (8.0) 133 (89.9) 15(10.1) 1 [Reference]

Mild to moderate food insecurity 1071 (57.6) 904 (84.4) 167 (15.6) 1.64 (0.94 t0 2.86) 08

Severe food insecurity 640 (34.4) 450 (70.3) 190 (29.7) 3.74 (2.14 t0 6.55) <.001

Missing 34 19 15 NA NA
Household water insecurity experiences scale

Household water insecurity 515 (27.3) 377 (73.2) 138 (26.8) 1.66 (1.31t02.11)

No household water insecurity 1372 (72.7) 1124 (81.9) 248 (18.1) 1 [Reference] <001

Missing 6 5 1 NA NA

Abbreviations: FIES, Food Insecurity Experience Scale; NA, not applicable; NCD, 2 Dependent (outcome) variable is unable to manage chronic disease compared with
noncommunicable disease. able to manage chronic disease.

Figure 2. Primary Reasons for Not Using Medications or Accessing Primary Health Care
Among Older Syrian Refugees

E Not taking medication
100

80 ‘ [l Cannot afford medication in Lebanon  [] Felt better and stopped  [[] Medication is not always available [_] Other

£ 60

&

k=3

2 40

& 20 . ﬂ ﬂ ﬂ A, Other reported reasons for not using medication
H H 1 m I included “I felt uncomfortable taking it and did not

0 N ] e ’—‘ foll ith the physician.” "I used h
Any NCD VD CRD Diabetes Hypertension ollow up with the physician,” "l used to get the
medication from Syria, but owing to the closure of
Inability to access primary health care border crossings | am no more able to do so,” "I had

allergy due to the medication,” and “I do not always
[l Fear of getting infected || Distance of health center/ ~ [T] Clinician visit fees or cost of drugs, [_] Not accepted/or ~ [_] Other feel sick.” B, Includes refugees who both were unable

by COVID-19 transportation cost diagnostic tests, or treatment long waiting time to access primary care and reported a
100 noncommunicable disease (NCD; 293 participants).

= 80 Other reported reasons for inability to access primary
4
= 60 care included “do not know where to go," “lack of
2 . L
'S 40 documentation, center closed, or physician not
E 20 available owing to COVID-19," and “difficulty in

0 — —_— — transportation.” CRD indicates chronic respiratory

Able to manage NCD Unable to manage NCD

disease; CVD, cardiovascular disease.

aged 60 years who had hypertension and diabetes without other NCDs and similar characteristics to
the latter individual, the predicted risk was 9%.

In a sensitivity analysis, total number of chronic diseases was modeled as a categorical variable
rather than each individual NCD. The predictors identified in this alternative model were the number
of chronic diseases, food insecurity, age, and nonreceipt of cash assistance. However, the
discrimination (C statistic, 0.633; 95% Cl, 0.602 to 0.662) and calibration (C slope, 0.863; 95% Cl,
0.710 to 1.064) of the optimized-adjusted model were poorer than the final model (eTable 5 in the
Supplement).
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Discussion

This prognostic study identified predictors of inability to manage NCDs among older Syrian refugees
in Lebanon during the COVID-19 pandemic. Younger age, not receiving cash assistance, household
water insecurity, severe household food insecurity, and comorbidity were predictors of inability to
manage NCDs. The predictive model had a moderate discriminative ability, and the calibration of the
model showed overfitting. One of the key barriers for older Syrian refugees to adhere to medication

Table 2. Multivariable Model for Predicting Inability to Manage Any Noncommunicable Disease

Apparent model Model adjusted by bootstrap shrinkage
Factor Parameter estimate (95% CI) OR (95% Cl) Pvalue  Parameter estimate (95% Cl)  OR (95% Cl) Pvalue
Age -0.01 (-0.03 to 0.00) 0.99 (0.97 to 1.00) .14 -0.01 (-0.02 to 0.00) 0.99 (0.98 to 1.00) .14
Self-reported medical history
Cardiovascular disease? 0.22 (-0.02 t0 0.46) 1.24 (0.98 t0 1.58) .08 0.19 (-0.02 to 0.40) 1.21(0.98 t0 1.49) .07
Chronic respiratory disease® 0.8 (0.50t0 1.09) 2.22(1.66t02.96) <.001 0.70 (0.44 to 0.95) 2.00(1.55t02.57) <.001
Diabetes® 0.35(0.11 to 0.60) 1.42(1.11t0 1.81) .005 0.31(0.09t00.52) 1.36 (1.10 to 1.68) .005
Hypertension® 0.35(0.06 to 0.64) 1.42 (1.07 to 1.89) .02 0.31(0.06 to 0.56) 1.36 (1.06 to 1.74) .01
FIES Ca_tegorical household food
insecurity
Food secure 1 [Reference] 1 [Reference] NA 1 [Reference] 1 [Reference] NA
Mild to moderate food 0.5 (-0.08 to 1.08) 1.64 (0.92 to 2.94) .09 0.43 (-0.07 to 0.94) 1.54 (0.93t0 2.56) .09
insecurity
Severe food insecurity 1.21(0.62 to 1.80) 3.37(1.87 t0 6.07) <.001 1.06 (0.54 to 1.57) 2.88(1.72t04.81) <.001
Household water insecurity
experiences scale
Household water insecurity 0.2 (-0.06 to 0.46) 1.22 (0.94 to 1.59) .14 0.17 (-0.06 to 0.40) 1.19 (0.95 to 1.49) .14
No household water insecurity 1 [Reference] 1 [Reference] NA 1 [Reference] 1 [Reference] NA
Receipt of cash assistance
No 0.3 (0.05 t0 0.55) 1.35(1.05t0 1.73) .02 0.26 (0.04 t0 0.48) 1.30(1.04 to 1.61) .02
Yes 1 [Reference] 1 [Reference] NA 1 [Reference] 1 [Reference] NA
Intercept -2.48(-3.63t0-1.33) 0.08 (0.03 t0 0.26) <.001 -2.33(-2.44t0-2.21) 0.10(0.09t0 0.11) <.001

Abbreviation: FIES, Food Insecurity Experience Scale.

2@ Reference category for each self-reported medical condition is no.

Figure 3. Model Performance in the Optimized-Adjusted Model
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was cost of the medication and beliefs that they did not require the medication anymore after feeling
better. In addition, for older Syrian refugees who were unable to access primary health care, the costs
of the visit, tests, or medications were the main reasons.

Our study found that Syrian refugees who did not receive cash assistance had a higher likelihood
of being unable to manage their NCDs. This finding concurs with another study conducted in
Lebanon among Syrian refugees,>* which found that receiving multipurpose cash assistance was
associated with increased access to primary health care for various ilinesses, including chronic
diseases. Most Syrian refugees rely on cash assistance to cover their basic needs, such as food, rent,
water, and health care.>> Hence, one possible explanation is that without cash assistance, resources
are limited to the acute and immediate livelihood needs rather than managing a chronic disease.
According to the UNHCR, medications for chronic diseases are free, so refugees without cash
assistance may not be able to afford transportation to obtain medications. Similarly, studies
performed in Lebanon and Jordan among Syrian refugees reported that the costs of treatment and
clinic visits were the primary reasons for not seeking health care for chronic diseases.'®¢ Recently,
Lebanon has experienced a shortage in the supply of medications due to the economic crisis.' It
remains crucial for humanitarian agencies to remove the barriers to accessing health care and
medications for older Syrian refugee populations.

Water insecurity and severe food insecurity among Syrian refugees are markers of severe
economic vulnerability and low socioeconomic status.3”-3° As a result, households that are unable to
meet their basic needs for food and water are unlikely to be able to use a proportion of their
household income for any costs related to accessing medications. Furthermore, food insecurity has
been shown to reduce overall dietary quality and diversity.*°-*2 Thus, food insecurity can prevent
refugees from modifying and improving their diet quality to manage their chronic disease.

Multimorbidity is common in older adults and it has implications on the self-management of
chronic conditions.*® Our results are consistent with previous research, such as a systematic review
by Kardas et al,** that suggested that older adults with multimorbidity have reduced adherence to
managing their NCDs. Polypharmacy and complex dosing regimens are common in older age,** and
these can reduce adherence,** as each medication may have its own specific instructions to follow,*®
which can be increasingly difficult in older age.

There was no statistical association between age and self-management of NCDs. Previous
studies have shown that younger age was associated with lower medication adherence for
depression*” and heart failure,*® while other studies have suggested no association between age and
medication adherence.*°

There is increasing recognition that management of NCDs among refugee populations
represents a challenge for humanitarian agencies, as these are costly to manage with limited
resources available for health care.'® Further advocacy is required for donor organizations to
prioritize NCDs in this population so that the health and well-being of older refugee populations can
be maximized. With the recent war in Ukraine and worsening of humanitarian catastrophe, there
have been growing calls for immediate and rapid access to medicines for individuals with NCDs.>° In
this context, reinforcing self-management protocols and health literacy, alleviating food insecurity,
and enabling dietary diversity are required to prevent secondary complications of unmanaged NCDs.
Moreover, further studies targeting NCD interventions among this vulnerable population in the
Middle East are crucial to reducing the disease burden, especially in view of the very high prevalence
of these conditions.

Limitations

This study has some limitations. The study population is representative of the beneficiaries from a
large humanitarian organization, but not all older Syrian refugees in Lebanon, so the estimates
cannot be used to measure national prevalence (eAppendix in the Supplement). The predictive
model had a moderate discriminative ability, which may be explained by missing predictors.™36->1:52
Furthermore, the calibration of the model showed overfitting, and the model may not perform well
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in future samples; hence, future studies should aim to be larger if they wish to develop a predictive
model. The study outcome was subjective and may be prone to misclassification; future studies
should aim to measure blood pressure, cholesterol, and fasting glucose or hemoglobin A,. and to
collect symptoms and adherence using validated questionnaires. Additionally, efforts must be made
to collect complete and accurate data on cardiovascular events and cause of death in humanitarian
settings.

Conclusions

This prognostic study highlights that inability to manage NCDs among Syrian refugees in Lebanon
was mainly associated with financial barriers. The predictors identified in this study could allow
health care professionals and humanitarian organizations to identify older refugees who are at a
greater risk of being unable to manage their NCDs. These vulnerable groups should have the
necessary assistance to allow an improvement in medication adherence and equitable access to
health care. Furthermore, investment in NCD health care services in primary care will be beneficial to
the prevention of premature mortality and morbidity from NCDs in Lebanon and elsewhere.
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